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P-ROCEEDI-NGS
8:04 a.m

ACTING CHAIR MOLI TCH: If everyone could
take their seats please. Good norning. M nane is
Mark Molitch. "1l be the acting chair for this
nmorning. W have a very full schedule for today, so
we're going to try very carefully to keep on schedul e.

| s the m crophone working now? Can you
hear in the back? As | said before, we have a very
full schedule and we'll try to keep on tine through
t he course of the norning.

And before we start we'll go around the
table here to introduce everybody at the table, and
then Ms. Reedy will present the neeting statenent, and
then we'll have the open public hearing.

Per haps we can start with Dr. Feldman. |
just want to introduce everybody here at the front
t abl e.

DR. FELDVAN: David Fel dman. l'"'m a
endocri nol ogi st from St anf ord.

ACTI NG CHAI R MOLI TCH:  Thank you.

DR TURNER Russell Turner, Departnent of
Ort hopedi cs, Mayo dinic.

DR. M DONNELL: Donald  MDonnel I,

Departnent of Pharmacol ogy and Cancer Biol ogy, Duke
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Uni versity Medical Center.

DR. KROCK: Jim Krook from ODAC but a
medi cal oncol ogi st from Dul uth CCOP.

DR AZZIZ: R cardo Azziz, a reproductive
endocrinol ogist at the University of Alabam at
Bi r m ngham

DR. BRAUNSTEI N: G enn  Braunstein,
Chai rman of Medical at Cedars-Sinai Medical Center,
UCLA.

DR.  KRElI SBERG Bob Kreisberg from
Bi r m ngham

EXECUTI VE SECRETARY REEDY: Kat hl een
Reedy, FDA.

ACTING CHAIR MOLI TCH: Mark Molitch,
endocri nol ogi st, Northwestern University in Chicago.

DR SHERWN: Robert Sherw n, Professor of
Medi cine, Yale University.

DR. NEW Mari a New, pediatric
endocri nol ogi st, Cornell Medical School.

DR | LLI NGAORTH: Good norni ng. Roger
II'lingworth, Departnent of Medicine, Oegon Health
Sci ences University, Portland, O egon.

DR. CRlI TCHLOW Cat hy Critchl ow,
Epi dem ol ogy, University of Washi ngton, Seattle.

DR H RSCH: Jules Hi rsch, Rockefeller
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Uni versity, New York.

DR. CARA: Jose Cara, Pedi atri c,
Endocri nol ogy and Di abetes, Henry Ford Hospital.

DR. TROENDLE: QG oria Troendle, Division
of Metabolic and Endocrine, FDA

DR SOBEL: Sol  Sobel, D vision of
Met abol i ¢ and Endocrine, FDA.

ACTING CHAIR MOLI TCH  Ms. Reedy, you can
now read the nmeeting statenent.

EXECUTI VE SECRETARY REEDY: The conflict
of interest statenent for the Endocrinologic and
Met abol i ¢ Advi sory Comm ttee, Novenber 20th 1997.

The foll om ng announcenent addresses the
issue of conflict of interest with regard to this
meeting and is made part of the record to preclude
even the appearance of such at this neeting.

Based on the submtted agenda for the
meeting and all financial interest reported by the
commttee participants, it has been determ ned that
all interest in firnms regulated by the Center for Drug
Eval uation and research present no potential for a
conflict of interest at this neeting with the
foll ow ng exceptions:

I n accordance with 18 United States Code

208B3, full waivers have been granted to Dr. denn
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8
Braunstein, Dr. Roger Illingworth, Dr. Mark Mdlitch,
and Dr. Jai ne Davidson.

A copy of these waiver statenents may be
obtained by submtting a witten request to the
Agency's Freedomof Information O fice, Room 12A30 of
t he Parkl awn Bui | di ng.

W woul d also like to note that Dr. Robert
Kr ei sber g, Dr. d enn Br aunst ei n, Dr. Roger
II'lingworth's enployer, have interest in conpanies
that nake conpeting products to Evista which are
unrelated to the firms conpeting products. Although
these interest do not constitute a financial interest
in the particular matter within the neaning of 18
United States Code 208, they could create the
appearance of a conflict. However, it has been
determ ned, notw thstanding these interests, that it
is in the Agency's best interest to have Drs.
Krei sberg, Braunstein and Illingworth participate in
all official matters concerning Evista.

In the event that the discussions involve
any other products or fornms not already on the agenda
for which an FDA participant has a financial interest,
the participants are aware of the need to exclude
t hemsel ves from such invol venent and their exclusion

wll be noted for the record. Wth respect to all
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9
other participants we ask in the interest of fairness
that they address any current or previous financial
i nvol vemrent with any firmwhose products they may w sh
to comment upon

ACTI NG CHAI R MOLI TCH:  Thank you.

W will not proceed to the next portion of
the nmeeting which is the open public hearing. I
believe that we have eight speakers this norning,
which is a little bit nore than the usual, so we're
going to ask themto limt their coments to four
m nutes apiece to try to keep to our schedule. And
again they simlarly have to tell us any affiliations
that they may have, any comrercial affiliations that
may have paid for their visit here, and any backing
for their individual organizations that they're
speaki ng for.

The first person that is speaking this
nmorning will be Dr. Trudy Busch from the Wnen's
Heal th Research Goup at the University of Maryl and.

DR BUSH Good norning. | appreciate the
opportunity to be here this norning.

In terns of nentioning of products today,
| have in the past had a short term consultantship
with Eli Lilly.

Can we get the first slide? As an
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epi dem ol ogi st who is a public health practitioner and
is interested in pharnmacol ogic prevention, | adhere to
t hese principles as nmy guiding philosophy. First,
drugs to be used for prevention nust denonstrate a
| evel of safety greater than that required for drugs
used to treat established conditions. And second
drugs to be used long termrequire long term studies
of safety.

The current situation as |, a relative
outsider, understand it is that Lilly is seeking to
have raloxifene, which is a selective estrogen
receptive nodulatory, or SERM approved for the
prevention of osteoporosis. Therefore, ral oxifene
will be used in healthy wonen for prevention. And
ral oxifene will be used for long termtherapy because
the treatnment of osteoporosis is not a short term
opti on.

However, at this time in the publicly
available data there is a paucity of data on the
safety and efficacy of raloxifene in humans. |In fact
we' ve been only able to find two published studies in
Humans, both by Draper et al. The first is on six
mal es on ral oxifene for three weeks. The second was
123 wonen on raloxifene for eight weeks. The Phase

1l trial results of ral oxi fene on bone nmarrow density



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11
were announced in June of 1997, although to our
knowl edge they have not been published. However,
these have been presented at major scientific
nmeet i ngs.

As a result of that announcenent there was
a spate of publicity about ral oxifene that was focused
essentially in June of '97. And therefore in July of
"97 the FDA put raloxifene on its priority review
status. Essentially as we understand it, this neans
that the usual 12 nonth review process for approva
now has been shortened to six nonths.

The reasons for this rapid approval are
unclear to me at this time. G ven one, that we have
ot her agents that have been approved for osteoporosis
prevention, and to the paucity of data on both the
safety and efficacy of ral oxifene.

Next slide? Briefly in terns of safety |
think it's very inportant to renenber that ral oxifene
is a SERMand that tanoxifen alsois a SERM In terns
of endonetrial safety, vis-a-vis, raloxifene, the only
publ i shed data on endonetrial safety is using an
unpubl i shed nethodology to assess endonetri al
hyperplasia. W have no long termfollow up data of
endonetrial problens in humans. W have evi dence that

in fact ral oxi fene does affect both wet weight and dry
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wei ght of the uterus in animal nodels. And the fact
that tanoxifen has caused a bazaar and fatal
endonetrial cancer has cone as a surprise to us and
after nore than one or two years of tanoxifen therapy.

But nore inportantly | have anot her najor
concern is that long termtanoxifen therapy actually
shoed a higher death rate in breast cancer patients
taki ng tanoxifen. Tanoxi fen, according to the
Nati onal Cancer Institute, is not to be used nore than
five years in this country because of this higher
death rate.

Next slide? Ckay, in terns of efficacy |
think we need to renenber that --

ACTI NG CHAIR MOLI TCH: You're going to
need to sunmmari ze very qui ckly pl ease.

DR BUSH Yes. W need to renenber that
an increase in bone mneral density does not
necessarily nean an increase in fracture rate. These
are data from Larry Riggs in fluoride showi ng an
increase in BMD, also a higher rate of fracture in
pl acebo controlled people. W have two published
studi es now that show that tanoxifen users have an
increased rate of fracture despite an increase in bone
m neral density.

And so to conclude given that ral oxifene
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will be used long termin healthy wonen and that | ong
term safety and efficacy have not vyet been
denonstrated and that other agents have been approved
for the prevention of osteoporosis, | believe it is
premature at this tinme to approve ral oxifene for the
prevention of this condition. Thank you.

ACTI NG CHAI R MOLI TCH: Thank you for your
conment s.

The next speaker is Jacques Rossouw from
the Wonen's Health Initiative.

Can we have the |lights please? Jacques
Rossouw?

The next speaker then will be Dr. Debra
Judel son W th the Anmerican Medi cal Wnen' s
Associ ati on.

DR. JUDELSON:. Thank you.

On behal f of the American Medical Wnen's
Association I'd like to convey our interest regarding
drug application 20-815 before the FDA. The Anerican
Medi cal Wonen's Association is a national organization
representing nore than 10,000 wonen physicians and
medi cal students dedicated to the professional
devel oprment of wonen in nmedicine and to the pronotion
of wonen's health. AMM is a leader in the

devel opnent of wonen's health curriculum for
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physi ci ans and health care professionals, and health
education materials for the wonen's health consuners.

| amthe i medi ate past president of AMM,
a full tinme board certified physician in private
practice specializing in internal medi ci ne and
cardi ovascul ar disease with an enphasis on wonen's
health. | am not conpensated by the manufacturer or
provided travel expenses for this hearing. Qur
organi zation receives unrestricted educational grants
frommultiple pharmaceutical conpanies including El
Lilly and Conpany.

Ral oxi fene is being considered for the
prevention of post nenopausal osteoporosis. W have
| ong supported the therapeutic use of pharnmaceuti cal
products including estrogenic conpounds that could
| essen the inpact of disease including osteoporosis.
WE have actively supported the intense clinical
research needed to establish guidelines for patients
care, patient education and physician education and
have included the recommendati ons of the use of post
menopausal hornone therapy in appropriate patients in
our position papers.

Most practicing physicians are aware of a
nunber of approved conpounds available for their

patients who are appropriate for post nenopausal
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therapy and recomend a product based on their
patient's synptons, risks and benefit profile.
However, we are also aware that our patients do not
all share the sane synptons and risks nor seek the
sane benefits fromthese therapies.

Because of individual concerns and
tolerances to nedications currently available, many
patients try a wde variety of products and often do
not remain on prescribed post nenopausal hornone
t her apy. They often seek wunproven alternative
products available from other, often conventional
sources. These products |ack evidence fromclinical
trials to docunent efficacy for the prevention of the
nost comon conditions inproved by the wuse of
estrogenic conpounds, especially post nenopausal
synpt ons, cardi ovascul ar di sease and ost eoporosis.

We appl aud the pharmaceutical industry's
research and devel opment into new products that can
address the concerns of patients and physicians and
offer a diversity of therapeutic options. There is a
tremendous need for these products, and AMM strongly
prefers having the availability of a variety of
nmedi cati ons that have been studied in clinical trials
and tested for safety and efficacy.

The class of selected estrogen receptor
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nodul ators offers options for focusing therapy for
di sease prevention such as that offered wth
ral oxi fene for the prevention of post prenenopausal
oSt eopor osi s. For us osteoporosis is a significant
public health issue affecting nore than 20 mllion
post nenopausal wonen in the United States as well as
many pre nenopausal wonmen. The di sease | eads to nore
than 1.3 mllion fractures annually including 300, 000
hip fractures which leads to a loss of nmobility and
i ndependent living for a significant nunber of wonen.
In fact nore than one in three wonen over the page of
50 will suffer a fracture due to osteoporosis in her
lifetime, at a cost of $13.8 billion for Anericans
each year

Wi | e osteoporosis can be diagnosed and
treated effectively, our current treatnent options al
have side effects or risks which |limt their use
Each additional treatnment option wll expand the
popul ation  of patients able to prevent t he
consequences of this significant disease. W have
reviewed the results of studies using ral oxi fene and
conclude that it shows promse for prevention of post
menopausal osteoporosis.

AMM is critically watching the inclusion

of wonen in all phases of life in research protocols.
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In our position papers we currently reconmend post
menopausal hornone therapy for all wonmen who are
perfect candidates both for synptons and common
di sease prevention such as osteoporosis. However, we
nmust have the assurance that the risks and benefits of
any new product neet the FDA standards for safety and
efficacy, and that post marketing testing is continued
to alert us to any unanti ci pated consequences of |ong
term t her apy.

W want to make sure that wonen are
of fered nedications that are appropriate to the risk
profiles, and that these products are advertised
accurately. Wile we are awaiting the results of the
wonen's health initiatives to provide us definitive
answers to the benefit of post nenopausal hornone
t herapy, tine does not stand still for the mllions of
menopausal wonen. W need therapeutic options as soon
as their safety and efficacy are established.

Now, that concludes our organization's
official statenent. | would |like to add as personal
not e. In reviewing nmy own personal risk factor |
realized that osteoporosis is a disease that | am nost
likely to get. M bone mneral density for a mddle
aged woman who still is not nenopausal, it 1is

borderline osteoporotic. | fear osteoporosis. It is
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a disease that | see for nyself.

As with many of ny patients | am faced
with the concern as to what | should be doing and
when. Certainly | don't have to junp to deci sions.
There are vitamn therapies and suppl enents | can take
now, |I'm doing all the right things. But as ny
patients ask ne questions, what drugs can | use, |
need answers. We depend upon the FDA to review
critically the data in a way that our organization is
not able to. To be able to provide consuners such as
myself as well as physicians such as nyself what we
need to know. Thank you.

ACTI NG CHAIR MOLI TCH: Thank you, Dr.
Judel son.

The next speaker is Ms. Sandra Raynond who
is executive director of the National Osteoporosis
Foundat i on.

M5. RAYMOND: Good norning. Once again
it's a pleasure to stand before you to conment on the
i ntroduction of a new class of drugs therapies ained
at preventing osteoporosis.

First, 1'd like to commend the work of
this panel for its high level of interest and support
and | eadership in ensuring that Anmerican wonen have

safe and efficacious treatnent for the prevention and
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treatnent of osteoporosis.

Wth a greatly expanded nedi cal research
effort on the federal level, wth nore far reaching
public education canpai gns, and an increased nunber of
safe and efficacious therapeutic agents there is great
hope that this disease can be brought under contro
early in the 21st Century.

As you know, |'m Sandra Raynond, | amthe
founding executive director of the National
Gst eopor osi s Foundation. The foundation is a national
non profit voluntary health organi zati on dedicated to
reducing the w despread preval ence of osteoporosis
t hrough prograns of research, education and advocacy.
The foundation is conprised of nore than 170,000
menbers and donors.

It has broad-based support. And t hat
support cones from philantrophic and famly
foundations, federal and state grants such as a nmjor
grant from NIH to establish the first National
Resource Center on Osteoporosis and Related Bone
D seases through maj or individual gifts and nenbership
dues, through special events and federated fundraising
canpai gns and general and operating support from
vested and non vested corporations.

Eli Lilly is anpbng the nore than 40
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phar maceuti cal conpanies that support the foundation,
and nore than 60 non pharmaceutical conpani es that
al so support the work of the foundation. The
foundation is a nedically and scientifically based
organi zation that always prides itself in presenting
a bal anced perspective based on the nobst currently
avai l abl e scientific findings.

In the next fewmnutes I'd like to focus
on the human and econom c i npact of osteoporosis and
the inportance of prevention of this major public
health problem |In the |ast several weeks two of ny
col | eagues have been coping with nothers who have
broken their hips due to osteoporosis. Both of these
daughters are in the workplace but have had to put
their work on hold as they nmanage first the acute care
of their nmothers, and second the rehabilitative care
of their parent. These wonen have said to ne that
overnight their lives and the lives of their |oved
ones have been changed by a silent disease they didn't
even know their parents had.

I n 1996 t he foundati on publ i shed
preval ence data based on the national health and
nutrition exam nation survey, the NHANES data. These
data estimate that in 1996 23 mllion over the age of

50 either have osteoporosis or are at risk for
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devel oping the disease due to | ow bone nass. Thi s
report includes all US. wonen, whereas earlier
reports were limted to white post nenopausal wonen.
The same report indicates that by the year 2015 the
nunber of wonen affected will increase to 35 mllion.
Wonen are at the highest risk for developing this
silent bone-thinning disease and its associated
fractures, typically of the hip, the spine, and wi st,
al t hough any bone can be affected.

A woman's risk of developing a hip
fracture is equal, is equal to her conbined risk of
devel opi ng breast, uterine and ovarian cancer. W all
know t hat osteoporosis causes pain and disability and
deformty and death. During their lifetime one in
every two wonen and one in eight nmen over the age of
50 will develop a fracture due to osteoporosis. One
of every five persons who has a hip fracture will not
survive nore than a year.

The econom c inpact is equally dramati c.
The Centers for Disease Control and Prevention
estimate that the nedical care associated wth
osteoporotic fractures suffered by the Medicare
popul ation al one adds three percent to the overal
cost of the Medicare program based on the nost recent

Congressi onal Budget O fice Mdicare data.
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In 1996 osteoporosis cost the Medicare
program $5.7 billion. In the year 2007 that figure
will increase to $13.9 billion. 1n 1995 osteoporotic
fractures were the cause of 432,000 hospitalizations
along with 2.5 mllion visits to physicians, and about
180, 000 adm ssions to nursing hones.

ACTING CHAIR MOLI TCH | think you'll need
to sunmari ze qui ckly pl ease.

M5. RAYMOND: Thank you.

W have an interest in this hearing today,
because ral oxifene represents a new class of drug
therapies for the prevention of osteoporosis. Your
approval of this therapy would provide yet another
option for wonen who are at high risk for devel oping
the disease. Since not all post nenopausal wonen are
able to or are wlling to take estrogen repl acenent
therapy, oral alendronate, for the prevention of
osteoporosis based on their per sonal medi cal
situations, this new therapeutic choice will clearly
be beneficial to wonen.

It's our hope that the data presented here
today neet FDA's safety and efficacy guidelines, and
we | ook forward to your deliberations. Thank you.

ACTI NG CHAIR MOLI TCH:  Thank you.

Qur next speaker is Ms. G ndy Pearson from
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t he National Wnen's Heal t h Network.

Again, | please encourage the speakers to
try to keep to the four mnute tine limt.

M5. PEARSON: The National Wnen's Health
Network is a private, non profit, independent consuner
advocacy and education organization. The network
receives no funding from pharnmaceutical conpanies,
medi cal device manufacturers or trial |lawers. The
network has a sinple position and conplicated
recommendat i ons.

Basically we believe that any woman who
truly needs drug treatnent to prevent post nenopausal
osteoporosis, who either can't or doesn't want to use
the other available drug therapies, and who is fully
informed about the knowns and unknowns regarding
ral oxi fene should be able to use it. However, we
believe every bit as strongly that wonmen shoul d not
use ral oxifene for any other reason.

At this point conmttee nenbers are
probabl y wondering what does this have to do with us?
We're here to give the FDA our reconmmendati ons about
raloxifene for the prevention of post nenopausal
osteoporosis. The sponsor hasn't requested approval
for any other indication, and the sponsor certainly

can't pronote raloxifene for other uses, if it's only
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approved for osteoporosis.

Vel |, that's where our conplicated
recommendati ons cone in. This comm ttee above all
other commttees is now painfully aware of the
potential for significant harm and no real benefits
from the w despread use of approved drugs for
unapproved uses. It is this division with the FDA
that is responsible for Phen-Fen.

The Phen-Fen drug conbi nati on was never
approved by the FDA and whil e individual physicians
were free to prescribe it, theoretically its use
shoul d not have been pronoted. As we all now know it
was very widely pronoted, mllions of prescriptions
were witten each year, and as a result mllions of
women now have to obtain sophisticated tests to
determ ne whether they are anong the estimated one
third of users who now have damaged heart val ve.

Thi s enornmous public health probl em cane
about because of aggressive pronotion of Phen-Fen
whi ch encouraged mllions of wonen to use a drug
conbination that had only been tested in a snal
prelimnary short term study. The Network is very
afraid that the sanme thing is about to happen wth
ral oxi f ene.

Based on our review of the literature and
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conversations with the sponsor who graciously agreed
to our request to neet earlier this nonth, we
understand that two year interimresults from Maranda
Mce Trial show that ral oxifene prevents bone loss in
post nenopausal wonen. It is these data upon which
the Network bases its opinion that ral oxifene should
probably be avail able as an additional choice to well
i nfornmed wonen. However, based on a review of popul ar
magazi nes as opposed to the scientific literature, we
are of the opinion that the sponsor is positioning
ral oxifene to be seen as having health effects far
beyond the prevention of bone | oss.

We have attached to our testinony a copy
of an advertisenent that ran in the Septenber 14th

i ssue of Parade Magazine which is the nost wdely

di stributed magazine in the country. Al t hough Eli
Lilly was careful not to nane raloxifene or to nake
explicit clains for raloxifene's actions, in our
opinion this add is clearly designed to create the
inpression that Eli Lilly Conpany has sonething up its
sl eeves which wll pr event bone | oss, | ower
chol esterol levels, and not increase the risk of
breast or uterine cancer. This ad is off |[|abel
pronotion before the | abel even exists.

Some peopl e in the pharnmaceutical industry
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have told us not to worry too nmuch about this because
once raloxifene is approved and a | abel does exi st,
this kind of advertising won't be allowed.
Unfortunately while that m ght have been true in the
past, it won't be for |ong. The FDA reform
| egi slation, which is about to be signed into |aw,
which is about to be signed by President Cinton,
allows off |abel pronmotion as long as the sponsor
claims that they plan to request approval for
addi tional uses within the next few years.

The Network believes that given the
enornous potential market for an overall health
pronotion, disease prevention drug for post nenopausal
wonmren and the hotly contested race between several
pharmaceuti cal conpanies developing various new
desi gner estrogens, we can expect to see many nore
adds li ke the one run in Septenber.

ACTI NG CHAI R MOLI TCH: Pl ease sunmari ze
qui ckly.

M5. PEARSON: | would just like to refer
back to the nention Dr. Bush nade about what we know
from tanoxifen. Tamoxifen is an effective
preventative agent of breast cancer recurrence that
drops the recurrence rate by about 30 percent. But as

Dr. Bush nentioned, two randoni zed trials have found
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that after five years that effect changes and in fact
reverses itself. W know that tanoxifen is not the
same as ral oxifene. We know that breast cancer
patients are not the sanme as wonen in whom breast
cancer has not yet been di agnosed. But we think there
are enough simlarities to nake us worry.

So in conclusion our recommendation is
that the FDA should explicitly prohibit, and this is
a new issue now because of the new law, explicitly
prohibit any form of off |[abel pronotion of
r al oxi f ene. Additionally Ei Lilly should be
prevented from nmentioning short termresults rel ated
to breast cancer and heart disease in both the
pr of essi onal | abel i ng and di rector consuner
advertising, or alternatively Ei Lilly could be
required to disclose the short termfindings rel ated
to breast cancer and acconpany that disclose wth
informati on about tanoxifen causing increases in
breast cancer recurrence after |ong term use.

And finally the FDA should require ten
year followup of all wonen included in random zed
trials in which ral oxifene was given for |onger than
one year.

ACTI NG CHAIR MOLI TCH: Thank you very

much.
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M5. PEARSON. Thank you.

ACTI NG CHAIR MOLI TCH:  We now need to go
on to the next speaker, Ms. Deborah Bricel and-Betts,
Executive Director of the O der Wnen' s League.

M5. BRI CELAND- BETTS: Good norning. | am
Deborah Bricel and-Betts, the Executive D rector of the
d der Wnen's League.

OL is the only national nenbership
organi zation to focus solely on the special needs of
wonen as we age. One of our primary priorities is the
enpower nent of women to be full participants in our
own health care. As part of our ongoing prograns
we' ve been working on osteoporosis education since
1984. During that time we have issued publications
that outline wonen's risk factors, discuss prevention,
di agnosi s and options for treatnent.

The options for treatnent range from
acceptable alternative treatnents to nedications.
Sponsors of these educational nessages have incl uded
phar maceuti cal conpanies of which Eli Lilly is not
one.

We are here today to nmake two inportant
quick points. First, all wonen no matter what their
age need nore information about ost eoporosi s

prevention, diagnosis and treatnent, and that should
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be where the thrust of osteoporosis education is in
prevention and not in treatnent. And secondly we nust
have access to the broadest variety of well researched
treat nent options.

Because osteoporosis is a silent disease,
as we've heard here today, and because broken hips are
all too often considered a fact of life in the aging
process, it is vital that we start as early as
possible in a young girl's life making the |inkage
between calcium rich foods, exercise and healthy
bones. In later life wonmen need to be able to
recogni ze their risk factors for osteoporosis and
understand the inportance of discussing the issue with
their health care provider, to ascertain whether or
not bone densitonetry testing is necessary. Options
are inportant for those who are di agnosed because not
every option is appropriate for every wonen, and not
every wonen can afford every option

VWhich brings ne to ny point. W need
treatment options, but those options nust be the
product of carefully constructed long term research
that ensures their efficacy and safety. Wnen wll
then in consultation with their health care provider
wei ght the risk and benefits of these options in an

effort to select the one that is nost appropriate for
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them Wnen's greatest fear as we age is our |oss of
i ndependence. All too often osteoporosis nmakes that
fear a reality.

OAL through it's 15,000 nmenbers and 70
chapters across the country will continue both our
ost eoporosi s educational efforts and our fight for the
br oadest range of high quality accessible health care
for all md-life and ol der wonen. Thank you.

ACTING CHAIR MOLI TCH: Thank you very
nmuch.

Qur next speaker wll be M. Mxine
Bri nkman, President of the National Association of
Prof essionals in Wnen's Heal th.

MS. BRI NKMAN:  Good norning. |'m Maxine
Bri nkman, Director of Whnen's Services at North | owa
Health Center Network and Board President of the
Nati onal Association of Professionals in Wnen's
Heal t h.

The associ ation and menber ship
organi zation of wonen's health adm nistrators, health
educators and clinitions work at the level to
di ssem nate the results of scientific studies and to
provi de gender expertise in the screening, treatnent,
and education of wonen. My opportunity to participate

here has not been funded by any pharmaceuti cal conpany
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al t hough our association does receive unrestricted
educational grants from a nunber of pharmaceutica
conpanies including Eli Lilly.

We support and appl aud the research done
by Eli Lilly. W understand that Eli Lilly is seeking
approval of raloxifene for osteoporosis prevention.
Cinical trials denonstrate that ral oxifene decreases
the rate of bone turnover in nenopausal wonen. As our
popul ati on ages, preserving bone density is of
enor nous val ue to us.

W are ent husi astic about the potential of
SERMs, but because raloxifene is not an alternative to
tradi tional estrogen replacenent therapy, we call upon
the manufacturer to responsibly market this drug.
Clinical trials have not vyet denonstrated that
ral oxi fene can provide long term cardiovascul ar,
breast, and wuterine health in the years after
menopause. Qur patients eagerly await safe
alternatives to estrogen that does not carry the
potential risk of breast and uterine cancer. e
encourage rigorous research that explores the
potential additional benefits and risk of SERMs. This
will require a long term studies that provide nore
details about the nmechanisns for actions.

The National Associ ation of Professionals
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in Wnen's Heal th understands the need for therapeutic
alternatives, and we commend all research for working
to acconplish this goal. Ral oxi fene provides an
alternative for the preventi on of osteoporosis and has
the potential to provide alternatives for other

therapeutic areas. Continued research is essential.

Thank you.

ACTI NG CHAIR MOLI TCH: Thank you very
much.

Qur last speaker will be Dr. Roberta
Brinton who 1is Associate Professor, Mol ecul ar

Phar macol ogy and Toxicol ogy, School of Pharnmacy,
University of Southern California.

| think M. Brinton is not here. Well,
that will conclude our norning statenents. W have
additional letters of support from Dale Eastnman,
President of the Al anpb Breast Cancer Foundation and
Coalition, and from Mary Elliott representi ng W NGS,
and these letters will be provided to the nenbers of
t he panel .

We very much thank all of these speakers
this nmorning for their coments, and | think the
panel, the FDA and the manufacturer would do well to
listen to these statenents in our decisions today and

in the future.
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W will not proceed to the next portion of
our discussions with which will be the presentation
fromEi Lilly and Conpany. And what we will try to
do this norning is to have them go through their
entire presentation. The panel | think will try to
let them go through that if possible with really
aski ng questions about sone points of clarification.
W'll try to withhold our nore detail ed conments until
alittle bit later this norning when we question |ater
after the FDA presentation as well.

DR. STOTKA: Good nor ni ng. My name is
Jennifer Stotka. | ama physician and the D rector of
U S. Reqgulatory Affairs for Eli Lilly and Conpany.

On behalf of Lilly I thank you for the
opportunity to discuss ral oxi fene hydrochl ori de, which
we wll refer to as raloxifene. It has been
trademar ked under the nane Evista. The indication for
which we are currently seeking approval is the
prevention of post menopausal ost eopor osi s.
Ral oxi fene has a favorable benefit/risk profile as it
prevents bone |oss and denonstrates potentially
protective effects in the cardiovascular system
uterus and breast.

The advantages of this newtherapy will be

highlighted in subsequent presentations today.
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Thr oughout the devel opnent of raloxifene Lilly has
wor ked closely with our FDA col |l eagues to identify and
resolve issues. W would like to thank themfor their
advi ce, guidance and their critiques.

Thr oughout the devel opnent of ral oxifene,
commttee nenbers, as you are aware fromyour briefing
materials, raloxifene is a new nolecular entity. It
is among the first in a new class of drugs called
sel ective estrogen receptor nodul ators or SERMs whi ch
will provide an inportant new choice for the
prevention of post nenopausal osteoporosis and ot her
health risks. Raloxifene has been evaluated for its
selective ability to act |like estrogen in the skel eton
and cardi ovascul ar system while having no estrogen-
like activity in the breast and uterus.

Conprehensive information from clinica
trials wth approximately 13,000 wonen in 28 countries
was submtted in June of this year in a new drug
application, conprising 878 vol unes. The conplete
el ectronic subm ssion consisted of 26 CD rons of
primary and supplenmentary data. The clinica
eval uation of raloxifene began shortly after the
initial IND filing in April of 1992. Lilly began
Phase Il trials with raloxifene in 1994 prior to the

publication of the draft guidelines in April of that
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year .

We've worked closely with the review
division to ensure that our preclinical and clinical
pl ans conplied with these draft guidelines. Because
ral oxi fene works on the bone through the estrogen
receptor, the FDA agreed to treat raloxifene as an
estrogen in our early discussions on clinical trial
design. Based on FDA guidelines bone mneral density
is an adequate primary efficacy end point.

There is a provision that the | owest
maxi mal |y effective dose be determ ned. Wth that
background I would like to frame our discussion with
sone key points. The data submtted in the NDA neet
or exceed the burden of proof for acceptable efficacy
and safety.

For the prevention indication we have
supportive preclinical data show ng that t he
rel ati onship between bone mneral density and bone
strength is normal and is simlar to that seen with
estrogen. Ral oxi fene is estrogen-|ike. It acts
t hrough the estrogen receptor and has effects on bone
and cal cium netabolismsimlar to estrogen.

Qur pivotal clinical trial data clearly
denonstrate that ral oxi fene 60 ngs. prevents bone | oss

at the spine and hip and can serve total body bone
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m neral conpared with cal ci um suppl enented pl acebo.
In three separate pivotal clinical trials ral oxifene
effectively preserved bone mneral density for two
years. In addition, raloxifene has a unique SERM
profile wth beneficial effects on both bone and
cardi ovascul ar end points without stinulatory effects
on the endonetrium and breast.

There are no increased oncogenic risk
associated with ral oxi fene therapy for post nenopausal
wonen. Specifically raloxifene is not associated with
an increased risk of breast or uterine cancer.

Despite ongoi ng safety assessnents in the
target population, only three events are thought to be
casually related to raloxifene therapy with a fair
degree of certainty. Those are idiopathic |eg cranps,
hot flashes and venous thronboenbolic events. These
wll all be discussed extensively during our safety
present ation today.

Qur presentation includes a review of the
skel etal, cardiovascular, uterine and breast effects
of this conpound. W w Il address all questions the
FDA has asked you to consider regardi ng the nmechani sm
of action of raloxifene, ral oxifene efficacy on bone,
and the resulting bone quality. W wll also review

the rationale for the 60 ng dose selection and wll
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provide you with a survey of raloxifene's benefit risk
profile.

We'll follow this agenda. First, dr.
Ethel Siris, professor of «clinical nedicine at
Colunbia University, College of Physicians and
Surgeons wi Il discuss the Unnet nedical needs in the
area of post nenopausal osteoporosis.

Then Dr. John Term ne and Dr. WII Dere,
Vice President and Medical Director of the ral oxifene
team respectively wll cover estrogen receptor
bi ol ogy, bone quality and the bone and cardi ovascul ar
ef fi cacy data.

Next Dr. Fred Cohen, clinical research
physician will present an overview of raloxifene
safety profile including raloxifene's effects on
menopausal synptons and on reproductive tissues.

finally Dr. Dere will provide the overal
benefit/risk summati on and our conclusions. W ask
that except for <clarifying questions that each
presenter or set of presenters be allowed to conplete
their presentation after which we will be nost pleased
to take your questions. W | ook forward to a full
di scussi on of the issues raised.

Dr. Dere will facilitate Lilly' s response

during the discussion period. Also, we have a nunber
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of our Kkey scientific staff and external experts
avai |l abl e here today to respond to your questions.

W wi sh to thank the foll owi ng experts for
working with us and for being here today to assist
wi th your deliberations. Dr. Brunzell, Cumm ngs,
ol dstei n, Jordan, Lindsay, Morrow, Norton and Siris.

Comm ttee nenbers, we ask for you active
consideration to recommend ral oxi fene 60 ngs. for the
prevention of osteoporosis in post nenopausal wonen.
We believe the docunentation provided wll support
such action, and we look forward to a nutually
producti ve session.

| now have the pl easure of introducing Dr.
Ethel Siris for the scientific overview Dr. Siris?

DR. SIRIS: Thank you very nuch.

|'mgoing to begin, |adies and gentl enen,
by pointing out that nenopause is a natural biological
event that represents the physiol ogical, psychol ogi cal
and social transition fromthe reproductive years to
t he post reproductive years of a woman's life. The
interest and attention directed to the post nenopausal
years are growing as |ife expectancy increases. In
the year 2000 |ife expectancy for wonen will be about
80 years so that nenopause will be beginning of an era

that will conprise one-third of a woman's lifetine.
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Health care providers and nedical researchers nust
therefore direct their efforts to optimzing the
quality of life in this increasing post reproductive
peri od.

Osteoporosis is a comon problemto post
menopausal wonen that |eads, as you ve heard, to
fractures and functional disability. The definition
of osteoporosis is very well illustrated by this
scanning electronic mcrograph of nor mal and
ost eoporotic bone. Osteoporosis is defined as a
reduction in bone mass coupled with a deleterious
alteration in bone mcroarchitecture, very well
appreciated here, there is |less bone and the
architecture is altered. And this conbination
predi sposes to fracture.

The World Health Organization has
determ ned that osteoporosis can be diaghosed by a
bone m neral density neasurenent that is nore than 2.5
standard devi ations below the nean value of young
normal s. Those di agnosed wi th osteoporosis who have
already had a fragility fracture are designated as
havi ng severe or established osteoporosis.

The evol ution of osteoporosis in wonen is
hi ghli ghted by the next slide. And | am pushing the

button the next slide won't show up. There it is,
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t hank you.

At about age 30 wonen achi eve their peak
bone nass. Yet over the succeeding 20 or so years
until nmenopause bone loss is relatively mld.
However, wth the cessation of ovarian estrogen
production at nenopause there is the onset of
relatively rapid bone | oss over the next several years
and continued |oss thereafter. This bone | oss | eads
not only to |l ess bone, but to bone that has had it's
architecture altered by the process of being lost. By
the age of 80 70 percent of wonen have bone m neral
density val ues bel ow t he osteoporosis threshold at one
or nore skeletal sites. It is estimated that ten
m | lion wonen have osteoporosis and five mllion have
sustained a trauma fracture due to osteoporosis.

The burden of illness is depicted on the
next slide. More than 700,000 spine fractures,
200,000 wrist fractures, and 300,00 hip fractures
occur in the United States annually overwhelmngly in
post nenopausal wonen. And as you heard at the public
hearing, the direct nedical cost from osteoporosis
annually are nearly $14 billion of which $11 billion
is for osteoporosis in wonen.

Now, as shown on the next slide hornone

repl acenent therapy or HRT is an established,
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effective treatnent for several of the synptons and
problens that arise in many wonen after nenopause.
Hot flashes, vaginal dryness, and other synptons of
genitourinary atrophy are dramatically relived by HRT
reginmens. \Very inportantly potential positive effects
of HRT on coronary hear di sease have been shown in the
great majority of nore than 30 epi dem ol ogi cal studies
evaluating this relationshinp. Needed random zed
controlled clinical trials are currently underway to
confirmthis cardi ovascul ar observati on.

The effects of HRT on risk of coronary
heart disease are extrenely inportant as coronary
di sease is the leading cause of death of Anmerican
wonen greatly surpassing the death rate from cancer

Wth respect to osteoporosis it is known
froma | arge nunber of controlled clinical trials that
HRT is able to reduce the rate of bone |oss in post
menopausal wonen. Mst of these trials have been for
a period of three years or |less and have shown t hat
HRT maintains or slightly increases bone mneral
density typically in the range of about three percent
within the first few years after nmenopause. Al though
HRT reduces the rate of bone | oss even when initiated
many years after nenopause, it is not able to restore

t he bone that has been | ost.
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After cessation of HRT bone |o0ss
accelerates again to a rate equivalent to that of
untreated wonen at nenopause. Thus one woul d predict
that the benefits of HRT in preserving bone density
woul d persist only as long as the therapy is continued
with a loss of benefit after stopping treatnment. Most
epi dem ol ogi cal studies indicate that HRT initiated in
the early post nenopausal years nust be taken for at
| east seven to ten years in order to reduce the risk
of osteoporotic fractures in wonen in their 70s and
80s.

It has been estimated that except for
wonen at increased risk for breast cancer HRT
increases overall |ive expectancy by one to three
years. But as the next slide indicates, despite this
powerful statistic long term use of HRT is greatly
limted by concerns of post nenopausal wonmen who
consider or initiate this therapy including the
resunption of vaginal bleeding, the devel opnent of
breast synptons such as pai nful breast tenderness, and
a significant fear that prolonged use of HRT wl
increase the risk of devel opi ng breast cancer.

As shown on the next slide, these concerns
have a substantial inpact on |long term adherence to

HRT. I n general adherence rates, particularly |ong
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term are quite low One study of nearly 1600 wonen
enrolled in the Harvard Community Health Plan show
that 27 percent of wonen had stopped HRT by as little
as three nonths after initially filling the
prescription. By the end of one year, approximtely
40 percent had discontinued their HRT with only 60
percent still taking it.

A study by Speroff estimated that by five
years after initiating treatnment only between five and
34 percent of wonen were still onit. A particularly
troubling percentage as we know that at |east seven to
ten years of HRT are needed for a significant skel etal
benefit. Even anong the presumably very well
noti vated wonen who take HRT because of |ow bone
density, one study found only a 60 percent adherence
rate at eight nonths. An effective therapy is of
l[ittle value to a patient who won't take it.

As shown on the next slide the only
al ternatives to HRT available for the prevention of
osteoporosis are calcium which will not conpletely
bone loss in the wearly nenopausal years, and
al endronate, at a dose of five mlligranms per day.
Al endronate is a bisphosfonate conpound that
effectively prevents bone |loss. As a bone specific,

non hornonal agent, it has none of estrogen's side
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effects, but also offers none of estrogen's apparent
cardi ovascul ar benefit.

Next slide please. The need for nore
options for wonen and their physicians highlights the
inportance of raloxifene, a selective estrogen
receptor nodulator or SERM The extensive clinica
trial experience shows that ral oxifene preserves bone
m neral density over a two year period and thus neets
t he regul atory criterion as a preventative
intervention for osteoporosis. |In addition ral oxifene
denonstrates favorable effects on internmediate end
points for cardiovascul ar di sease such as total and
LDL chol esterol, HDL chol esterol subfraction 2, LP(a)
and fibrinogen without raising triglycerides.

Ral oxi fene doe not cause endonetrial
stinmulation or uterine bleeding. Raloxifene does not
cause breast tenderness or pain. From the large
saf ety database collected thus far about which you
will hear in great detail, raloxifene treated wonen
enrolled in trials for over one year had a significant
decrease in endonetrial cancer and in breast cancer,
effects consistent with the preclinical pharnmacol ogy
of ral oxifene.

The prevention of bone |oss together with

the favorable effects of raloxifene on internedi ate
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end points for coronary di sease and at the uterus and
breast are inportant considerations for wonen and
their physicians as they assess the benefit/risk
profile of preventative therapies for osteoporosis.
Thank you very nuch.

May | have the next slide please. Now,
Dr. John Termne wll not provide a preclinical
overvi ew of ral oxifene.

DR. TERMNE: Good nmorning. M nane is
John Termne and | will focus ny remarks on those FDA
guestions to the commttee regardi ng one, ral oxifene

as estrogen specific nechanism of action at the

nmol ecul ar, cellular and whole animal |evels. And
secondly, I'lIl talk about raloxifene's ability to
preserve normal bone quality. And inmmediately
followng ny remarks Dr. WIIl Dere will continue on

with the second half of this presentation focusing on
the clinical efficacy of ral oxifene.

Now, acting through estrogen receptors
ral oxi fene selectively mmcs the beneficial effects
of estrogen in the bone and the cardi ovascul ar system
and bl ocks estrogens del eterious effects on the post
menopausal uterus and breast. And what |'d like to do
to start is to turn our attention to the nol ecul ar

basis for the estrogen agonist properties of
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ral oxi f ene.

Now, in a marvel ous paper published in
| ast nonths' Nature investigators fromthe UK, Sweden
and the U S. had solved the crystal structure of the
t he estrogen receptor by incorporating both estradiol
on the left and raloxifene on the right inside the
receptors ligand binding pocket. Now, for those that
haven't engaged in this kind of an exercise, | can
tell you that this is no nean feat. People have been
trying to crystalize the estrogen receptor for over 30
years and congratulations to this excellent team of
i nvestigators for doing this.

The significance of finding that you need
to have the ligand, the estrogen, or in this
particul ar case the ral oxifene inside the receptor has
real scientific neaning. It says that once the
estrogen, or in this case the raloxifene is inside the
receptor, then you form a confirmation or a three
di nensional structure that's favored. And in the case
of estrogen favored in the physiol ogical sense, and
because ral oxifene mmcs this particular structure in
an identical way, then that physiological sense is
mai nt ai ned.

Now, ral oxi fene only binds to the estrogen

receptors and to no other cellular or nuclear
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receptors. And the finding affinity for ral oxifene
and estrogen are quite high and practically identical
to that of estrogen itself.

Now, what you're doing here is |ooking
deep down inside the ligand binding pocket of the
estrogen receptor. And what you see is that inside
this pocket, this estrogen nolecule in blue, sits and
coordinates to specific amno acids wthin that
pocket . And what you see on the right is that
ral oxi fene, and this is the benzothi af ene nucl eus of
ral oxi fene, sits exactly in the estrogen groove and
coordi nates exactly to the amno acids that estrogens
coordi nat es.

The side chain of raloxifene, this little
el ement sticking out in green, however changes the
structure of the receptor in inportant ways, renoving
this |l eucine 540 residue and binding to the aspartate
351. It's this particular feature of the nolecule
that's responsible for the anti-estrogen features of
ral oxi fene, and that was described in the Nature
article.

VWhat | want to focus on here is the fact
that raloxifene sits wthin the estrogen binding
groove and mmcs the estrogen site in a physiol ogi cal

sense. And it is this concise identity of I|igand
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pocket binding that is responsible for al nost all of
the estrogen agonist features of the raloxifene
nol ecul e.

So what I'd like to do, and I'Il ask you
to back up now, is to let's now |ook at the
consequences of both ral oxi fene and estrogen binding
sitting in that groove on the estrogen receptor. Wien
a first look at the in vitro, that is the cellular
organ systemlevel, now ral oxi fene and estrogen al ways
have simlar agonistic effects wth respect to
direction, dose response. And the magnitude of this
response in vitro, whether the effect is inhibition of
osteoplastic bone resorption, in <cellular organ
culture systens, and you can see the estrogen and
ral oxi fene effects, or whether the effect s
endot helial cell nodulated, nitric oxide production
for exanple, and eventual basal dilation. and finally
it could be sonething sinple |ike collegian synthesis.
In all of the cellular systens ral oxifene and estrogen
act and in identical matters. And nost of those
systens are non reproductive tissue systens.

Next slide please. At the whole aninal
| evel osteoporosis also acts like westrogen in
sel ective organ systens including the skeleton. And

this slide lists in hierarchical order a wide variety
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of in vitro raloxifene effects for estrogen and then
ral oxi fene, both in rat bone. Now, these include
| ongi tudinal growth, bone mneral density -- of a
variety of circunstances, bionmechanical effects,
hi st onor phonetric effects, bone turnover effects, and
bone cytoki ne pat hway effects.

In each nmeasured effect the result that
you attain whether you use ral oxi fene or estrogen are
al nost always identical both in direction and
magni t ude.

Next pl ease. The raloxifene also acts
li ke estrogen in the cardiovascular system I n
addition to m m cking estrogen effects at the vascul ar
tissue level, raloxifene Ilowers cholesterol in
experinental animals to the sane degree as estrogen.
And this figures plots the ability of sone 13
different raloxifene analogs to |ower cholesterol
which is shown on the vertical axis against the
ability of these sane analogs to bind to the estrogen
receptor on a horizontal axis. And you can see that
a straight line relationship is attained with a very
high correlation coefficient indicating that in
animals cholesterol lowering like the raloxifene in
vitro bone effects shown earlier are estrogen receptor

agoni st activities.
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And the data reflect the nolecular

structural information | showed you earlier in the

site identify for raloxifene and estrogen leads to

simlar positive biological responses for these two

agents in several non reproductive tissue organ
syst ens.

Next please. Now, let's turn towards the

estrogen and antagonist -- of raloxifene, and this

slide is again taken fromthe Nature article, and what

you're looking at is the |ligand bi ndi ng pocket of the
estrogen receptor. Now, what you see is that on the
left raloxifene -- excuse nme, is estrogen in blue,
sitting deep wwthin the pocket. And this tube, this
purple tube which is shown in justa position to the
estrogen is the carboxyl term nal al phahelix of the
receptor. And when estrogen is found to the receptor,
this helix sits wthin that |igand binding pocket.
However, when ral oxi fene is bound on your
right in green, that side chain | told you about
earlier that sticks alpha in the pocket and binds to
aspartic acid nunber 351, that cytokine kicks out that
al phahelix, that C termnal al phahelix where it noves
to a very different position. Now, that position is
in juxta position to these yell ow and pi nk am no aci ds

and those amno acids represent the receptors AF2
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domain which is a region of the receptor critical to
activate many genes known to reside and to activate
estrogen activity, for exanple, in reproductive
tissues. So it is this concise structural change wth
t he al phahel i x noves which is thought to be postul ated
by the authors of this article, the basis for
ral oxi fene sel ective antagonismin these tissues.

Next please. Now, as an exanple of this
potent in vitro antagoni st activity we show here the
effects for the intact rat uterus. And the top solid
white line, which is always when soneone uses a
poi nter and does this, it annoys ne, but sonetines you
get nervous and you can't do it very well. Well, the
top solid white line represents the uteratrophic
activity of an bone density replete or an estrogen
treated animal. The bottom dashed line is the
estrogen activity for an atrophic uterus such as
exists in an ovariectom zed animal, an ani mal who has
been given an artificial nenopause.

Now, raloxifene is depicted in yellow and
it's conpared to three different ral oxifene anal ogs
above it. And only raloxifene of all these anal ogs
and all of the conpounds tested, the one in yellowis
a conpl ete bone density antagonist in this assay fully

restoring the estrogen treated uterus to the atrophic
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ovari ectom zed state

Next pl ease? Anot her exanple of
ral oxi fene's potent reproductive tissue antagoni st
effects as in breast tunor systens. The area of
course where this nolecule was first selected from
ot her potential drug candidates. In this nodel
intact, that is estrogen replete female rats, are
first infjected wwth this carcinogen on day zero, in
this case this is the n nitrosonethylurea, and these
experinments by ny old NIH col | eague, M chael Sporin,
and his team at the National Cancer Institute.

One week |l ater, on day seven, the aninals
are treated prophylachially with ral oxifene in yell ow,
9-cis retinoic acid in orange, and 9-cis is a known
cheno preventive agent in this nodel. Nothing, which
is the control animals in white, or the conbination of
ral oxi fene and 9-cis which is shown in greed. The
ani mal nodel of course generates manmary tunors which
are then followed for their appearance for the next
four nonths. Tunor burden is greatly reduced by cheno
prevention with ral oxi fene and even nore so than the
effects with 9-cis retinoic acid. And the conbination
in green is at least additive and that suggests that
these two agents prevent manmmary tunor formation by

di f ferent nechani sns.
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So the general thrust of these conposite
in vitro and in vitro data are consistent with that
nol ecul ar structure in the Nature article and it
adequately denonstrates raloxifene's unique SERM
profile.

Next pl ease. Now, how can these
ant agoni st and agonistic activities be reconciled from
the perspective of nolecular biology? And this
cartoon represents a current working hypothesis in
this regard and sumari zes the work froma | arge body
of many different investigators who have worked on
this over the many, many years that this has been
st udi ed.

Now, estrogen and SERM generated gene
transcription involves four key players. These are
first the triggering ligand itself. Now, that can be
estradiol or one of its many netabolites, or a
di fferent SERM nol ecul e. The second player is the
estrogen receptor, and it conmes in two forns, the
al pha and the beta. Yes, there are two. The third
pl ayer are various cofactor proteins, here shown as
adaptor proteins, that interact wwth the |Iigand bound
receptor at DNA sites. And of course the fourth
pl ayer, the fourth player, is the interactive or

subj ect DNA sequence itself. And it's currently
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understood and thought that the interplay of these
four key players with any given cell system describes
and specifies transcription activity and uni queness in
the cells and in the biological tissues.

Now, in the classic pathway, the one shown
on the left, the triggered receptor dinerises and
interacts directly with DNA with the assistance of
cofactor proteins. The DNA sequence that's usually
involved is sone formof a pallindromcs nucleic acid
sequence called the estrogen response el enent or the
ERE. And it conmes in a variety of ways and it's only
now bei ng understood that these different ways have
meaning in different cells and different tissues.

Ral oxi f ene because of blocking that AF2
site, and this actually was, was actually postul at ed
and denonstrated in cell systens by Donald MDonnel
in one of his earlier papers. This pathway then, this
dinerisation is bl ocked because ral oxi fene bl ocks that
AF2 site, and therefore ral oxi fene cannot generate ERE
transcription using wld type receptors in this
traditional pathway, at least as yet. And |I'm sure
that future work wll show that wunder certain
circunstances this is achievable. But as of yet it
has not been denonstr at ed.

Now, the second part of this is one in
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whi ch wor k has happened over the | ast several years.
And when the resultant receptor |igand bindi ng conpl ex
cannot bind to DNA directly, it seens to interact with
ot her cofactor proteins that interact with the DNA
sequence itself. So what happens is that when the
receptor, for exanple, binds raloxifene it doesn't
interact with DNA at these sequences but interacts
wWith other proteins that do interact with DNA

And three such DNA sequences have been
described in the literature. These are the retinoic
acid receptor alpha, sequences that are nodul ated
t hrough the APl site which is a oncogeny phos june
complex, and finally TJF beta 3. The TJF beta 3 gene,
for exanple, in particular can be activated when the
contributory ligand is either a SERM ral oxifene for
exanple, or an estrogen netabolite, and those were
described in the Science paper about a year ago.

The current hypothesis that many | abs are
working on is that potentially it's the second pat hway
that my be inportant in ER generated gene
transcription in non reproductive tissue such as
seboni ¢ cardi ovascul ature. Again, even in this
proposed second pathway using a different key player
can change the gane entirely. Two nonths ago in

Science it was reported for the APl gene transcription
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that nerely switching fromER al pha to ER beta, that's
changing the subtype of receptor used dramatically
alters ligand specificity and selection from 17 beta
as estradiol which works very well when the alpha
estrogen receptor is used to ral oxifene which is the
domnant or preferred |igand when the beta receptor is
used.

Next pl ease. Now, to round out this
portion of ny talk |I depicted today's best know edge
of the tissue distribution of MNRA and in some cases
protein for the two estrogen receptors. So of course
this topic itself is less than two years old. | nust
tell you that scientists wuse license, we do
experinents in rats and mce, and then we show you
pi ctures of | adies because we all hope that sone day
we'll be able to show this for people as well. But
these rat data are then speculated to be identical in
the human, and if that happens to be the case, this is
what it | ooks |ike.

Some organs |ike the brain express both
al pha and beta estrogen receptor. In these organ
systens however the two receptors tend to be found in
different cells and in different regions. In the
brain, for exanple, the hypothal anus and the pituitary

appear to be rich in al pha estrogen receptors, while
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t he hi ppocanpus and ot her hi gher brain regions seemto
be enriched in the beta receptor. Qher organ systens
seemto be dom nated by one receptor as opposed to the
other. The breast and the uterus, for exanple, are
rich in ER alpha. In case of sone of the data that
|"ve seen there is only the ER al pha present, while
the bone and the vascul ature seemto be enriched in
the ER beta form

So what's happening now is that the
scientists who have worked very long and hard in this
area are putting us on the verge of a trenendous
expl osi on of know edge, which is already i mense,

about the precise ways in which estrogens work within

the body. And this wll beconme the topic of
tremendous success in the future. And the
avai lability of tissue selective SERM nol ecul es has
pl ayed a nodel role |I think in this growmng field of
scientific know edge.

Next please. So what 1'd like to do next
is to turn our attention away from raloxifene's
estrogen-li ke mechanisnms of action and its tissue-
specific anti-agonistic properties to the question of
normal bone quality. Now normal bone quality in the
context of osteoporosis prevention involves three

t hi ngs. Maintenance of nornmal bone mass, maintenance
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of normal bone strength, and maintenance of normnal
bone structure. And the usual way this is done is
t hrough hi stol ogi cal assessnent.

In this slide we've neasured rat bone
m neral density over two years, well actually over one
year, after ovariectony and treatnment with ral oxifene
and estrogen. This treatnment period anounts to
roughly one half of the l[ifetinme of the rat.

So one point 1'd like to nmake is
regardl ess of any fluctuations one m ght see earlier
in the game, at the end of the gane, Ilike Bob
Li ndsay's experinents with estrogen treated, or wonen
who have had a surgical intervention and have now got
osteoporosis, at the end of the day it is the
mai nt enance of the initial bone nmass which is key, and
at the end of the day with ral oxi fene and estrogen
they both do this equally well.

Next pl ease. Now, at six nonths of
treatnent in that study bones were taken for
bi onechani cal testing, and we're plotting here the
bi omechani cal breaking force for |unbar vertebrae on
the left, fenoral neck on the right, conparing sham
that is untreated ovari ectom zed estrogen treated and
osteoporosis treated animals. And as you can see

ral oxi fene and estrogen were about equally effective
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in preserving bone strength in ovariectomzed rat in
this I ong term study.

Next pl ease. W then |ooked at the
ability of raloxifene and estrogens to influence
bi onmechani cal strength in non human prinmates treated
for two years with these agents. Now, this node
turned out to be a disappointnent to us in the FDA
because i nstead of being a nodel of stable bone, the
noney bones increased in bone mneral density over the
course of the study. And because of that there was
tremendous variation in the nodel and we couldn't do
the normal kind of statistical variation because we
just didn't have enough animals in spite of the fact
that we had 20 ani nmals per study group. The nodel was
too vari abl e.

But what our scientists did is to plot
here ultimate breaking force for the vertebral bones
versus bone mneral density achieved for vertebra
bones for conjugated equine estrogens on the left and
osteoporosis on the right, and every point that you
see here is the result attained for a given
experinental aninmal.

And what you can see formthe slide is
that the dependency of ultimate breaking force on

resulting BVMD was identical for these two agents in



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

60
this study, indicating that ral oxifene and estrogen
i nfl uenced bi onechani cal strength in a simlar manner
i n non human primates.

Next please. And finally we assess the
normality of bone produced under regulation by
estrogen and ral oxi fene adm nistration using all of
t he conventional histological criteria shown here for
sone 360 nonkey bone speci nens taken at basel i ne and
after two years, in that study | showed you earlier,
sonme 22 paired human biopsies fromour clinical trials
taken at baseline and six nonths of treatnent, an
addi tional 11 ral oxi fene biopsies taken at six nonths
of treatnent in an wuncontrolled study, and 59
additional paired biopsies at baseline and at two
years of treatnent taken randomy from our |arge
three-armral oxifene treatnment trial, and in all cases
in these, some 90 plus biopsies, only normal bone
hi stol ogy was observed. And so thus raloxifene
mai nt ai ns normal bone mass and normal bone strength in
experinmental animals and normal bone histology in non
human primates and in human patients.

Next pl ease. And I'd like to now turn
over the podiumto Dr. WII| Dere who will continue on
with the clinical half of this presentation

DR. DERE: Thank you, Dr. Term ne.
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Good norning, M. Chairman and committee
menbers. MW nanme is Wllard Dere. |'m a physician
and nedical directorate on the ral oxifene team and |
will reviewthe clinical efficacy of ral oxifene.

The ral oxi fene clinical programincludes
nmore than 50 clinical trials involving over 400
investigators working worldwide. | would now like to
summarize the results from the ral oxifene clinica
trials which denonstrate that ral oxifene prevents post
menopausal osteoporosis and increase bone m neral
density at sites such as the spine and the hip.

Next slide please. This table summarizes
the study characteristics for the three nmgjor
ost eoporosi s prevention studies. These studies known
as &, GGG and GGEH will be referred to sinply as
F, G and H for this presentation. A total of 1764
wonen who were approximately five years post
menopausal and had a nean age ranging from 53 to 55
years old were enrolled in these studies. Al wonen
in the H study had undergone prior hysterectony as an
entry requirenment of the study.

Now, wonmen were included if they had a
spi nal bone mneral density between two and a half
standard devi ati ons bel ow and two standard devi ati ons

above the nean val ue for young heal thy wonmen. As can
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be seen fromthe nean T scores, which is the nunber of
standard devi ati ons above or bel ow the nean in young
wormren, these study groups included both wonmen with
normal and | ow BMD. Wnen were random zed to the
t herapy arns including ral oxi fene 30 through 150 ngs
daily. And in the H study conjugated equi ne estrogens
.625 ngs daily. All  wonmen in the three trails
recei ved cal ci um suppl enentation of 400 to 600 ngs per
day.

The results presented today reflect the
two year interimanal yses of these three year studies.
My discussion will focus initially on the F and G
trials which had identical entry criteria and study
design so that data could be pooled. The H protocol
studi es excl usively wonen who had previ ously undergone
hyst er ect ony. The results from the H study are
included in your briefing docunent and | will refer to
them during the discussion of F and G The next
several slides sunmarize bone marker and bone m neral
density results.

Next slide please. This slide shows the
baseline to end point change for a marker of bone
resorption urinary Ctelopeptide to creatinine ratio
and a marker of bone turnover, serum osteocalcin for

each therapy arm in the F and the G studies.
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Thr oughout today's presentation the therapy arnms wll
consistently be displayed as placebo in white,
ral oxi fene 30 ngs daily in orange, ral oxifene 60 nys
in yellow, and the high dose ral oxifene, either 150
mgs or 120 ngs in bl ue.

As expected with cal ci um suppl enmentati on
there were small decreases in bone turnover rate in
t he pl acebo groups. Ral oxifene decreases biocheni cal
mar kers of bone netabolismto a significantly greater
extent than placebo and |lowers the levels of these
markers into the range seen in pre nenopausal wonen.
Now, this effect on biochem cal markers was associ at ed
with an overall beneficial effect on total body bone
m neral content as shown on this next slide which
conpares the effect of treatnent to placebo in studies
F and G

Now, this favorable effect on total body
calciumis consistent wwth the results of a study of
cal cium dynam cs perforned in ral oxifene treated post
menopausal wonen by Dr. Robert Heany. Now, the
positive effect of raloxifene treatnent on the entire
skel eton was al so observed in key regions such as the
spine and the hip. Now, changes in spine and hip BMD
over 24 nonths is shown in each therapy group,

ral oxi fene 30, 60 and 150 ngs in study F.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

64

The cal ci um suppl enented placebo group
| ost approxi mately one percent of initial BVMD at nost
measurenment sites. And as you know BMD woul d be
expected to continue to decrease over tinme with no
t her apy.

In contract each dose of ral oxifene was
effective in preventing bone | oss and increased BMD
over baseline. The response over tine is typical for
a skeletal antiresorptive agent. Conpared wth
pl acebo the difference in BMD is in the range of two
to three percent. The lunbar spine BMDis simlar in
the F and G studies.

Expressed as a difference frompl acebo the
effect in F and G was approxinmately two percent. This
treatment difference was snaller than that seen in the
treatnent group assigned to conjugate equi ne estrogens
in the Hstudy. At the total hip as well as hip sub
regions raloxifene increased BMD, conpared wth
pl acebo the therapy effect for all three doses of
ral oxi fene is approximately two percent in both F and
G

Let us now conpare the effects of
ral oxi fene on total hip BMD in all three studies, F,
G and H as is shown in your briefing docunent. The

therapy effects of raloxifene 30, 60 and 150 ngs
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conpared with placebo are shown in the F and the G
studies in these left and mddle sections. 1In the H
study the treatnment effect of ral oxifene 60 and 150
nmgs was slightly lower than in F and G For exanpl e,
the 60 ngs effect was about 1.3 percent versus
pl acebo. As you can see conjugated equi ne estrogens
gave a therapy effect of about three percent.

Each dose of ral oxifene was effective in
preventing osteoporosis. We therefore nodeled the
response to help establish the lowest nmaximlly
ef fective dose. Here are the results from a non
| i near nodel which was generated relating dose of
pl acebo, ral oxifene 30, 60 and 150 ngs to change in
femoral neck and total hip BVMD. Now, at the fenoral
neck BMD responses of both the ral oxifene 60 and the
150 ngs daily dose were significantly nore effective
than the response seen with 30 ngs daily. At the
total hip the pool ed responses of 60 and 150 ngs were
significantly nore effected in the response seen in
the 30 ngs daily group

These anal yses support the 60 ngs daily
dose as the lowest maximally effective dose. The
clinical results were further anal yzed to determ ne 7
whet her any basel i ne characteristics would predict BVMD

response oOr non response. Nuner ous subgroups were
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identified. Analysis based on initial BMD, initia
bone turnover and age denonstrated that wonen
responded to ral oxi fene therapy regardl ess of subgroup
cat egory.

As an exanple, the results of the subgroup
anal ysis of wonmen according to baseline spine are
shown. The | argest subgroup had a | ow bone nass or
osteopenia with a T score ranging from mnus 1 to
m nus 2 point standard devi ati ons bel ow the nean. The
remai ni ng wonren were divided into two subgroups, those
with T scores above the nmean and those slightly bel ow
the nean for normal healthy wonen. Ral oxifene 60 ngs
daily gave a significant response over placebo in each
of these three categories in the spine and in the
total hip.

Li pi ds, i poprotein and coagul ation
factors were neasured in the osteoporosis prevention
clinical studies as well as in a cardi ovascul ar study
GGGY in 390 post nenopausal wonen. These markers
assessed an inportant dinension of the ral oxi fene SERM
profile which includes estrogen agoni st activities in
non reproductive issues.

Next slide. Across all clinical trials
ral oxifene 60 ngs daily lowers total cholesterol, LDL

chol esterol, fibrinogen and |ipoprotein snmall "a" and
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does not raise serumtriglycerides. Raloxifene had no
significant effect on markers of thronbin generation
of fibrinolysis i ncl udi ng fibrinopeptide A,
prothronbin fragnment 1 plus 2, and plasm nogen
activabot inhibitor 1. Raloxifene 60 ngs daily did
not denonstrate an overall effect on total HDL
cholesterol, but in a non paranetric analysis
ral oxi fene increased HDL chol esterol sub fraction 2.

Now, | et ne show the data | ooking at the
results from the six nonth study GGGY which is
described in your briefing docunent. Treatnment with
ral oxi fene lowers total NLDL chol esterol to a simlar
extent as that seen with HRT in the purple bar. These
results are depicted as the effect of therapy conpared
wi th placebo.

Now in contrast to the expected increase
intriglycerides in the HRT group ral oxifene did not
increase triglycerides. Furthernore treatnment with
ral oxi fene significantly |l owered serumfibrinogen in
i ndependent risk factor for cardi ovascul ar di sease and
epi dem ol ogi ¢ studies. These effects of ral oxi fene on
l'ipid netabolismover six nonths were confirmed in the
F and G studies over 24 nonths.

Now, to summarize the skeletal and

cardi ovascul ar effects seen thus far, ral oxifene 60
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ngs daily decreases bone turnover, increases spine and
hip BMD and total body bone mneral content.
Addi tional ral oxifene decreased fibrinogen, total and
LDL chol esterol w thout increasing triglycerides.

Consi dering patient responses now for both
BMD and lipids, this slide shows the format used to
si mul t aneousl y di splay changes in both BVMD and serum
LDL chol esterol. The baseline values for both BVD and
LDL chol esterol for each patient are |located at the
center of the plot. Changes in LDL cholesterol are
plotted along the horizontal axis. Thus patients who
have a decrease in LDL cholesterol would shift
| ef t war d. Changes in BMD are plotted along the
vertical axis. Therefore increases in BMD result in
an upward shift.

As denonstrated by the direction of the
arrow showi ng the change from baseline to end point
the left upper quadrant includes those patients who
have favorable <changes in both BMD and LDL
chol esterol. The circles are drawn to enconpass 50
percent and 95 percent of all wonen in each respective
treat nent group

Now, patients in the placebo and the
ral oxi fene 60 ngs groups are represented as indivi dual

points on the plots. In the placebo group the
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popul ation drifts into the clinically unfavorable
right |ower quadrant. Focusing our attention now to
the ral oxi fene 60 ngs group over 73 percent of wonen
denonstrated an increase in BVMD from baseline to end
poi nt . Over 50 percent of wonen experienced a
beneficial effect of both BMD and LDL chol esterol
These data for ral oxifene 60 ngs including the shift
in the population into the left upper quadrant
underscores the inportant potential benefits that
ral oxi fene may confer in inproving health outconmes in
post nenopausal wonen.

Now, in conclusion working through
estrogeni ¢ nechani sns ral oxi fene prevents osteoporosis
and nmai ntains normal bone quality. Ral oxifene 60 nys
daily is the lowest maxinmally effective dose. Finally
effects of raloxifene on intermediate markers of
cardi ovascul ar risk may provide additional benefit.
Wen considered with the favorable safety profile
which M. Cohen will review, these characteristics
make ral oxi fene 60 ngs daily an inportant choice for
t he prevention of post nenopausal osteoporosis. This
will close ny efficacy discussion, and | thank you for
your attention.

Next slide please. It is now ny pleasure

to introduce Dr. Fred Cohen who will be providing the
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clinical safety results.

DR.  COHEN: Good norning, M. Chairman,
menbers of the coomttee and guests. M nane is Fred
Cohen and I'ma physician with Eli Lilly and Conpany.

M/ col | eagues, Drs. Term ne and Dere, have
shown you results from an extensive preclinical and
clinical devel opnent program which indicate that the
beneficial effects of raloxifene in the skeleton and
on lipid nmetabolism directly reflect its estrogen
agoni st properties.

Many of the safety observations |'ll share
wi th you highlight the estrogen antagoni st properties
of ral oxifene. Because of it's uniquely favorable
bal ance between estrogen agonist and antagonism
raloxifene is safe and well tolerated when used to
prevent osteoporosis in post nenopausal wonen.
Ral oxi fene not only overcones alnost all of the risk
and side effects associated with long termHRT, but as
you'll see it al so shows prom se to prevent breast and
per haps endonetrial cancer. D seases which ultinmately
contribute to the limted acceptance of HRT for the
prevention of post nenopausal osteoporosis.

Next slide. As Dr. Stotka said earlier,
the ral oxifene clinical devel opnent programis very

large. Over 50 clinical trials have been initiated in
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28 countries. Most trials are Phase 1B or |11
clinical efficacy and safety trials of six nonths to
five years in total duration. The |ongest duration of
anal yzed safety data, up to 43 nonths, is in the
ost eoporosi s prevention population. As shown in the
left half of this slid, in all over 13,000 wonen have
been enrolled in a raloxifene clinical trial. Nearly
11,000 are still participating.

Since the | argest studies, including the
three prevention trials have conpleted their two year
time points, total exposure to raloxifene is nearly
double the enrollnent figure. Total exposure being
23,500 patient years, 16,000 of which are to
ral oxi fene itself. The overall radio of raloxifene to
pl acebo exposure in long term clinical trials is
approximately two to one. The pie chart to the right
breaks these exposures statistics down by study tine.
The osteoporosis treatnent study group which incl udes
wonmen who are about 67 years of age on average
accounts for about 72 percent of total exposure. The
prevention study with about 5,000 patient years of
exposure is the next largest group and includes
general |y heal thy post nenopausal wonen who are about
55 years of age on average.

Next slide. For many of the adverse event
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anal yses safety data have been, fromclinical trails
have been pulled to allow detection of therapy
differences for | ess commonly reported adverse events.
Three dat abases were created by this pooling. Mbst
i nferences about the safety of raloxifene in the
preventi on popul ation derived fromthe primary placebo
control database. In addition the three prevention
trials, this database of nore than 2000 wonen al so
i ncludes safety data from study GGEN, a one year
ost eoporosis treatnent study, and GGGY, a six nonth
cardi ovascul ar risk marker study, the prinmary placebo
dat abase includes up to 30 nonths of exposure through
March of 1997

Addi tional safety data in the prevention
popul ati on derived fromstudies in which either ERT or
HRT was used as an act of conparator. Results from
the estrogen controlled studies will be used primarily
to highlight the clinical safety differences, for
exanple, in the uterus and breast between ral oxifene
and estrogens.

Next sli de. The presentational safety
results will be divided conceptual into two sections.
In the first section I'll review the general safety
profile of raloxifene in the prevention popul ation.

In the second section, the bulk of ny presentation
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"1l focus specifically on adverse events of interest
for estrogen of SERMS including nenopause rel ated
adverse events and adverse events related to the
circulatory and reproductive systens.

Next slide please. As described in your
briefing materials toxicol ogy studi es denonstrated no
findings of clinical relevance to chol esterol wonen.
Fol | ow ng toxicology testing we initiated a series of
20 Phase | human studies involving 376 vol unteers,
primarily post nmenopausal wonen. Oal formulations of
raloxifene up to 600 ngs per day exhibited a w de
range of safety with no evidence of acute toxicity of
physi ol ogi cal changes. Cl assical and population
phar macoki netics results indicate that ral oxi fene may
be adm nistered once daily without regard to food.
I nportantly, they al so show that ral oxi fene undergoes
extensive first pass glucuronidation, and that this is
the only known pathway for ral oxifene nmetabolism

Thus raloxifene avoids potential drug
interactions that arise because of conpetition for
p450 nediated oxidative netabolism Now, the
remai nder of my presentation will focus on our Phase
Il and Il1l clinical trial results beginning with the
di scussion of the general safety findings.

Next slide. This slide briefly sumrarizes
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a hierarchy of general safety findings fromboth Phase
Il and I'll clinical programin post nenopausal wonen.
First there is no significant effect of raloxifene
conpared with placebo on all cause nortality at any
dose. There were no observed differences between
ral oxi fene and placebo in the reported frequency of
serious adverse events in the primary placebo
controlled database, either overall or for any
i ndi vi dual adverse event.

Ral oxifene is well tolerated. As evidence
of this, the early discontinuation rate in the primary
pl acebo control database with up to 30 nonths of study
is within the range observed in other long term
di sease prevention trials. The results show no
difference between raloxifene and placebo in the
overall discontinuation rate or in the rate of early
di scontinuation due to adverse events, which was about
13 percent in each therapy group including placebo.
Finally, raloxifene has no effect on vital signs and
no clinically inportant effects on |aboratory
par aneters.

Let's take a | ook at adverse events in
greater detail. Now, focusing on all reported adverse
events regardl ess of seriousness or the investigator's

opinion as to the likelihood of relationship to study
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drug, we see that 87 percent of the 2,043 wonen in the
primary placebo control database reported at |east one
adverse event after random zati on. There was no
difference between raloxifene and placebo in the
overall incidents of adverse events.

For only two adverse events in this
dat abase, was there consistent statistical evidence
that ral oxi fene increases the incidents above pl acebo?
These events are vasodil atation, otherw se known as
hot flashes, and |eg cranps. As nentioned by Dr.
St ot ka, venous thronboenbolism or VTE, was al so found
to be associated with therapy, but because VTE was
very uncommon in the prevention studies, this
associ ated was detected only after an analysis of
serious adverse events fromall trials and not by an
analysis of the primary placebo control database
al one.

| will discuss VIE in detail later, but
let's first take a further | ook at |eg cranps. Leg
cranps were reported by four percent of wonen overal
in the primary placebo control database. Bet ween
three and six percent of wonmen assigned to ral oxifene
reported at | east one episode of |eg cranps conpared
to about two percent of wonen assigned to placebo.

Leg cranps were rarely reported as severe. And only
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two wonen di scontinued study participation due to |leg
cranps.

| nvestigati on of each case reveal ed that
the leg cranps were of the idiopathic variety and were
not associated with mneral disturbances, edema or
vascul ar insufficiency. Venous insufficiency or
t hronbosis was rarely suspected as the ideol ogy of |eg
cranps, and in no case was the suspicion confirmed by
obj ecting testing.

Next slide please. As | showed vyou
previously, the incidents of hot flashes was higher
anount the ral oxifene groups conpared wth placebo.
In the 60 ngs group the optimal dose for osteoporosis
prevention, the incidents during raloxifene was 25
percent after 30 nonths conpared wth 18 percent
during placebo, a seven percent absolute therapy
di fference. Hot flashes were typically reported as
mld or noderate. Only about two percent of wonen
reported hot flashes as severe with no differences
anong therapy groups.

Consi stent with the generally ml|d nature
of hot flashes during therapy was the |ow rate of
di scontinuation due to hot flashes. Also about two
percent in each therapy group including placebo.

Al t hough not shown in this table, all of the excess
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ri sk of hot flashes due to ral oxifene occurred within
the first six nonths after the initiation of therapy.
After six nonths of therapy the risk of new onset hot
fl ashes was the sane for wonen treated with ral oxifene
conpared to those treated with pl acebo.

Now, because of the hot flash findings the
possibility of other nenopausal synptonms being
affected by ral oxi fene was explored in depth.

Next slide. Shown here are reported
menopause rel ated adverse events grouped into three
body system categories. Wthin each category events
are listed in order of decreasing overall reported
incidents. In the primary placebo controlled dat abase
there were no significant differences, nor trends
towards differences and incidents between ral oxifene
and placebo for any of these three body system
categories as a whole or for any individual event
within a given category.

Presumably owning to the mld nature of
reported hot flashes raloxifene is not associated with
an increased incidents of synptons that often
acconpany hot flashes such as insommia and sweati ng.
Al'so, there is no evidence that ral oxifene increases
reports of synptons that would be indicative of

vagi nal atrophy such as vaginitis or dyspareunia.
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Thus hot flashes are the only manifestation of
menopausal synptons for which there is evidence of an
i ncreased incidents during ral oxi fene therapy.

The remainder of ny presentation wll
focus on two body systens that are known to be
af fected by both estrogens and SERMS, the circul atory
system and the reproductive system

Next slide please. Preclinical and
clinical efficacy results consistently show
i nprovenents in cardiovascular risk markers in
response to raloxifene. These changes wold be
expected to result in decreases in the incidents of
coronary heart disease and perhaps stroke in post
menopausal wonmen. In the primary placebo controlled
dat abase very few wonen have experienced either a
myocardi al infarction or stroke. 1In fact the nunbers
are too small to draw any conclusions regarding
possi bl e reductions in arterial disease by ral oxifene
in the prevention popul ation.

Very prelimnary data from prospective
serious adverse event nonitoring of all placebo
controlled trials including the large GE&X or MORE
trial indicate a reduced point estimate of relative
risk for both nyocardi al infarction and non-

henorrhagi c stroke with ral oxifene overall. However,
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these potential risk reductions are not statistically
significant at this tine.

In contrast to these potential arterial
benefits this sane prospective serious adverse event
nmoni toring has provided evidence that raloxifene is
associated with an increase incidents of venous
t hronboenbolismor VIE. In the next three slides I'l
sunmari ze the ral oxi fene VTE experi ence, conparing our
clinical trial experience with the published VTE
literature for wonen who are current users of HRT.

Next slide. Now, for many years it's been
known that estrogens given for contraception are
i ndependent|y associated with VTE risk. Mre recently
and especially within the last two years, |ower doses
of estrogen found in HRT have al so been shown to be
associated wwth VTE. Shown here is a sunmary of the
results fromfive recent observational studies which
conpared the risk of VIE and HRT users with non or
never users. Mul ti-variable adjusted relative risk
estimates are indicated by the w de bars. And the
thinner bars in the center represent the 95 percent
confidence intervals around the estimate.

Al t hough not shown here -- |I'msorry, each
of the five studies estimated the relative risk of

i di opat hi c VTE anong current HRT users to be between



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

80
two and four.

Now, although not shown here, the first
prospective controlled clinical trial with sufficient
power to denonstrate an increased risk of VTE during
HRT, known as the heart and estrogen replacenent
study, or HERS, has indeed shown that HRT increases
the risk of VIE in wonen with heart disease. For
public safety reasons these interimresults from HERS

were recently published as a letter to the Journal of

the Anerican Medical Associ ation.

Next slide please. The ral oxifene
experience wth VIE is sumarized here. Al VTE cases
are i ncl uded regardl ess of pr esuned causal
relationship to raloxifene or to the presence of
ant ecedent risk factors. The relative risk of VTE
associated with ral oxifene therapy, pulling all doses,
versus placebo in all fully enrolled placebo control
clinical trials is simlar to the relative risk of
i di opathic VTE associated wth HRT between two and
three overall.

The risk is further grouped by study type
into the treatnment and prevention studies. The
overall risk as you can see is largely determ ned by
the treatnent group because this group includes the

large G3AX trial where nost cases have originated. In
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the prevention studies only six cases have been
reported overall, accounting for the very large
confidence interval. Recent prelimnary evidence
suggests that the risk of VITE during raloxifene
therapy is highest shortly after therapy initiation,
and declines over time, returning to Dbaseline
approxi mately 18 nonths after therapy.

Next slide please. Here the HRT studies
that included both DVT and PE cases are shown
al ongside the overall ral oxifene data. As you can see
the relative risk and confidence intervals are simlar
anong the different studies. Al so shown bel ow t he age
range of cases in each study are the attributable risk
estimates for HRT and ral oxifene.

The attributable risk of therapy is the
absolute risk of the disease specifically attributable
to the drug and the exposed popul ati on shown here as
the annual incidents of VTE per 100, 000. For
raloxifene this attributable risk estinmate was derived
froma nulti-variable nodel which excluded wonen with
antecedent risk factors for VTE. The resulting
attributable risk estimate for raloxifene is
conparable to the HRT attributable risk estinmates for
i di opat hic VTE, about 30 excess VTE cases per 100, 000

treated wonen per year. Thus ral oxifene confers an
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i ndependent risk of VIE that is simlar in magnitude
to the risk observed during HRT.

Let's nowturn to the reproductive system
beginning with a discussion of the uterine safety.
Adverse event results for the conposite outcone of
vagi nal bleeding fromthe three integrated databases
are shown alongside each other. Note the |ow
i nci dents of vaginal bleeding in the prinmary placebo
controll ed database of four percent or less with no
difference between raloxifene 60 ngs per day and
pl acebo.

In contract the incidents of vaginal
bl eedi ng was nmarkedly hi gher conpared with ral oxifene
i n wonen receiving estrogen nono therapy for up to six
months or in wonmen receiving hornone replacenent
t herapy either as continuous conbi ned or cycled for up
to one year. The | ack of wvaginal bleeding during
raloxifene is an inportant benefit relative to HRT
because it should enhance therapy conpliance, and
should also reduce the need for and the cost
associated with uterine surveillance. To support the
uterine bl eeding findings, endonetrial thickness was
measured every six nonths in the prevention studies
known as GGGF and GGEGG

Next sli de. Endonetrial thickness is an
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accepted surrogate for endonetrial proliferation.
Val ues below five millinmeters in a post nenopausa
woman are generally not associated with pathol ogy in
t he absence of synptons. In the F & G studies 831
wonen had a baseline and at | east one post baseline
measur enent of endonetrial thickness by transvagi nal
ul t rasonogram The |arge nunber of wonen studies
provi ded 90 percent power to detect a very small 0.5
mllinmeter treatnent group difference at end point.
Endonetrial thickness results for the 60 ngs per day
group and pl acebo are shown in this figure. The (x)
axis is tine after random zation, and the (y) axis is
endonetri al t hi ckness change from baseline in
mllineters.

As you can see endonetrial thickness in
the raloxifene 60 ngs per day group is virtually
identical to that of the placebo group. Wth neither
group denonstrating a significant change after
basel i ne. The other doses of raloxifene were also
i ndi stinguishable from placebo leading to the
conclusion that ral oxi fene does not i ncrease
endonetrial thickness in the prevention popul ation for
at least two years. Further evidence of the |ack of
endonetrial stinmulation by raloxifene conmes from

endonetrial histol ogy.
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Next slide. Endonetrial sanpling was
performed during studies F and G only when clinically
indicated. Al so, there was no requirenent that wonen
have a biopsy proven normal endonetria at entry.
Therefore endonetrial biopsy findings from these
studies should reflect what mght be expected in a
general ly heal thy post nenopausal popul ation. Shown
are endonetrial sanpling findings through two years of
therapy. Overall very few endonetrial sanples were
necessary, about 20 per group or about eight percent,
and nost were done because of an apparent endonetri al
t hi ckness i ncrease.

The hi stol ogi cal diagnosis were virtually
the sane in both groups. These results along with the
vagi nal bl eeding and endonetrial thickness findings
indicate that ral oxi fene does not cause endonetri al
proliferation for at least two years. The F and G
findings thenselves were confirnmed by scheduled
endonetrial biopsies in three other studies which
conpared ral oxifene directly to either ERT or HRT for
up to one year. |'Il finish the discussion of uterine
safety with the endonetrial cancer observations.

Next slide please. Al clinical trials
have been carefully nonitored for reports of

endonetrial cancer. As of Septenber 1997 a total of
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12 cases had been reported, 11 of which were from a
pl acebo controlled clinical trial. After excluding
wonen without a uterus at baseline fromthe anal ysis,
the point estimate of relative risk for raloxifene
versus placebo overall is 0.8 with the confidence
interval that includes 1.0.

However, if only the five cases di agnosed
after one year of therapy are considered, in other
words those cases nore likely to represent de novo
tunor appearance after random zation the relative risk
for wonmen receiving ral oxi fene conpared with placebo
is even lower, only 0.12 with the confidence interval
that now excludes 1.0. These results while
prelimnary suggest that ral oxi fene does not increase
the risk of endonetrial cancer and in fact provides
sone evidence that ral oxifene m ght protect against
devel opnent of endonetrial cancer.

"1l conclude ny presentation with the
findings for adverse events related to the breast
i ncludi ng breast pain and breast cancer. Along with
the uterine findings the observations for breast
synptons and cancer firmy establish the favorable
SERM profile of ral oxifene in post nenopausal wonen.

Next slide. Breast pain was the nost

commonly reported breast synptom As with the
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depiction of vaginal bleeding, all three integrated
dat abases are included in this depiction of breast
pai nt incidents. The incidents of breast pain reports
during as much as 30 nonths of ral oxifene therapy was
| ow, about five percent, and was not different between
ral oxi fene 60 ngs per day and pl acebo.

In contrast the incidents of breast pain
anmong ERT or HRT recipients was nuch higher, wth
about 30 percent of HRT recipients reporting at | east
one episode of breast pain after only one year of
t herapy. Thus unli ke ERT or HRT ral oxi fene does not
cause breast pain.

In addition to routinely collecting data
on reports of breast paint, we have al so perforned
mamogr aphy at baseline and annually or biannually
thereafter as a study procedure in nobst long term
clinical trials. W have also carefully nonitored al
trials for reports of breast cancer. The breast
cancer findings I'll show you next arise fromthese
prospective clinical trial data.

Next slide please. Shown here are the
nunber of cases and relative risk versus placebo for
all breast cancer cases diagnosed at | east one nonth
after random zation during a fully enrolled placebo

controlled clinical trial. These results are current
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as of Septenber of 1997. Renenber as you view these
nunbers that the ratio of total ral oxifene exposure to
pl acebo exposure is slightly nore than two to one. So
t hat about twice as many cases woul d be expected in
the overall ral oxifene group conpared with placebo if
ral oxi fene had no effect on the incidents of Dbreast
cancer. However, this is clearly not the case.

Overall and for each study grouping
ral oxi fene is associated with a reduced incidents of
new y di agnosed breast cancer bel ow the pl acebo rate.
As for endonetrial cancer the relative risk of breast
cancer is lower for the cases diagnosed |ater after
random zati on. For exanple, for +the 45 cases
di agnosed after at |east one nonth of therapy the
relative risk for conbined ral oxi fene doses versus
pl acebo is 0.38 or a 62 percent reduction in risk.

Now, looking only at the 25 cases
di agnosed after at |least 18 nonths of therapy, the
relative risk has declined even further to 0.23 or a
77 percent reduction inrisk with the confidence from
.10 to .49. These results are highly statistically
significant. Inportantly, the differences ral oxifene
and placebo are likely not due to a higher than
expected pl acebo incidents, but instead due to a | ower

than expected raloxifene incidents based on U S
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general popul ati on cancer surveillance dat a.

Next slide please. The effect of
ral oxi fene on breast cancer risk over time is shown
graphically in this slide. Here the (x) axis is tine
after random zation. And the (y) axis, (y) axis is
the cunul ative probability of devel opi ng breast cancer
in percent. Al reported cases through 30 nonths are
shown including those cases reported in the first
month after random zation. Case ascertai nment beyond
30 nonths is inconplete and isn't shown here.

As expected the probability of devel oping
breast cancer increases over tinme during placebo
therapy in a pattern corresponding to annua
manmmogr aphy. I n contrast wonen receiving ral oxifene
have a substantially reduced probability of devel oping
breast cancer, about 60 percent |ower than the placebo
group overall as represented by the area between the
curves.

The ri sk reduction during ral oxi fene first
becones evident after the first annual mamogram shown
as this difference, and increases further follow ng
t he second annual mamobgram shown as this difference.

Next slide. Before concluding it's
worthwhile to spend a nonent considering the optima

dose of raloxifene from a safety perspective.
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According to FDA guidelines for osteoporosis therapies
the optimal dose of an estrogen-like agent is the
| owest one which provides maxinmal efficacy. Al so
inportant is that the dose be extensively studied and
have denonstrated safety intolerability. Ral oxifene
60 ngs neets each of these criteria.

Dr. Dere has already discussed the
relative efficacy of the 60 ngs dose. 60 ngs is the
single nost extensively studied dose, and is the
| owest dose for which there is evidence of protection
agai nst breast cancer. 60 ngs is also at |east as
safe and well tolerated as the next nost extensively
studi ed dose of 120 ngs. Also there is no evidence
that 60 ngs is associated with an increased severity
of either hot flashes or |eg cranps, the two adverse
events shown in the prevention population to be
related to therapy.

Finally, there is no apparent dose effect
on VTE risk. So from a safety perspective we
conclude that 60 nmgs is the optimal dose for
ost eopor osi s preventi on.

Next slide. To summarize the safety
findings, ral oxi fene has been extensively studied in
a l|arge geographically diverse clinical tria

popul ati on of post nenopausal wonen. The safety
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dat abase i ncludes up to 43 nonths of observations in
the target population for osteoporosis prevention
t hr ough Sept enber. Despite this extensive body of
safety data, only three adverse events have been
identified as probably casually related to therapy.
These are idiopathic leg cranps, hot flashes and
venous t hronboenbol i smor VTE.

| mportantly, there is no evidence that
ral oxifene has any effect on the incidents of
menopausal synptons other than the increase in reports
of hot flashes. For exanple, raloxifene does not
i ncrease synptons associ ated with vagi nal atrophy or
urinary disfunction. The results show no evidence
that raloxifene has estrogenic activity in the
endonetrium or breast.

Finally, prospective safety anal yses of
serious adverse events from ongoing clinical trials
has provided evidence that raloxifene does not
i ncrease breast or endonetrial cancer risk and that it
may in fact protect against breast cancer in post
menopausal wonmen. | thank you for your attention.

Dr. WIllard Dere wll conclude with the
benefit risk profile and concl usi ons.

DR. DERE: Thank you, Dr. Cohen.

M. Chai rman and nenbers of the commttee,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

91
| have the pleasure of concluding the fornmal
presentations fromLily this norning.

In her introductory remarks Dr. Siris
identified that clinical safety concerns limt the
overall utility of currently avail able therapy such as
HRT for preventing osteoporosis. Thus there remains
a need for new therapies to neet this major public
heal t h chal | enge.

Dr. Termine and | reviewed how the SERM
raloxifene acts as an estrogen-like osteoporosis
preventative agent. Dr. Cohen identified key features
of raloxifene's favorable safety profile and focused
particul ar attention on raloxifene's estrogen
ant agoni st properties in the uterus and the breast.

In nmy summary | wll briefly review the
preclinical evidence of the agonist and antagoni st
properties of raloxifene in key organs, the skel eton,
cardi ovascul ar system the uterus and the breast. |
will highlight how the clinical evidence to date
strongly supports this preclinical information.

Mor eover the clinical show ral oxifene to
be a product wth a wde therapeutic index nost
clearly denonstrated at the dose of 60 ngs per day.
This profile, the ability to preserve and increase

skel et al mass favorably I npact mar ker s of
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cardi ovascular risk, protect the uterus and the
breast, fulfills and inportant need for a preventative
agent for osteoporosis, and nmakes raloxifene an
i nportant therapeutic choice for post nenopausal wonen
and their physicians.

Next slide. In vitro ral oxi fene binds
with high affinity to the two isoforns of the estrogen
receptor, ER al pha and ER beta. Raloxifene's actions
are nedi cated through this binding. In aninmal nodels
accepted in FDA guidelines as appropriate for post
menopausal osteoporosis, raloxifene preserved bone
mass and nai ntai ned normal bone quality. The changes
in bone strength observed in these nodels correl ated
closely with ral oxifene's effect on BMD.

The estrogen receptor nmedi at es
ral oxi fene's chol esterol |lowering effects. |n various
preclinical nodels ral oxifene has additional direct
estrogen-like actions on the arterial vasculature
Ral oxi fene does not stinulate the endonetriumand acts
as an antagonist in preclinical nodels described in
the briefing docunment. Likew se raloxifene acts as an
antagoni st in various nodels of estrogen responsive
breast carci nonma. Ral oxi fene's «clinical actions
confirmthese preclinical observations.

Next slide. H stonorphonetric eval uations
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reveal normal bone quality. Based on specinens from
92 patients after six and 24 nonths of therapy there
was no evidence of woven bone, marrow fibrosis,
m neralization defects or cellular toxicity, and there
was mai nt enance of histolocally nornmal bone.

Next slide. For its target indication
preventi on of osteoporosis ral oxifene denonstrates the
effects expected froman estrogen-like antiresorptive
t her apy. Ral oxi fene preserves and increases BMD in
the entire skeleton and in key regions such as the
| unbar spine and the total hip. Thus one woul d expect
that maintaining BMD over tinme would result in
i nproved bone strength conpared with untreated wonen
who continue to |lose bone mneral density.
Additional ly, raloxifene favorably influences several
i nternedi ate markers of cardi ovascul ar ri sk.

Based on various conparisons Wwth
[iterature reports on deep venous thronbosis or
pul nonary enbol i sm ral oxi fene appears to increase the
ri sk of venous thronboenbolic disease to a conparable
degree with HRT. Among | ess serious side effects,
ral oxi fene is associated with increased risks of hot
flashes and |eg cranps. At the target dose of
ral oxi fene 60 ngs daily the side effects are generally

mld and their severity did not differ from pl acebo.
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In contrast to post nmenopausal wonen
recei ving HRT ral oxi fene does not increase the risk of
either uterine or breast synptons and is not
associated with known oncogenic risks. Overal |
ral oxi fene use conferred a decrease risk for the
di agnosis of either endonetrial or breast carcinom
and these effects were nore pronounced after at |east
one year of therapy.

Ral oxi fene 60 ngs daily was identified as
the lowest maximally effective dose as specified in
FDA gui delines. The 60 ngs dose provi ded additi onal
significant lipid effects conpared with placebo.
I ntegrated assessnent of the large clinical safety
dat abase denonstrated that 60 ngs daily al so af forded
excellent protection to the uterus and the breast
wi t hout increasing study drug di scontinuations due to
either hot flashes or leg cranps conpared wth
pl acebo.

Nurrer ous consi derations need to be nade in
fully accessing the value of a new therapeutic agent
for prevention. Ral oxi fene provides a favorable
benefit risk profile. It maintains and increases
skel et al bone mass, has favorable effects on
internedi ate markers of cardi ovascul ar risk, and does

not provoke bothersome side effects of uterine
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bl eedi ng or breast disconfort.

Finally, raloxifene poses no oncogenic
risks to the uterus or the breast, and is easily and
conveniently adm nistered. The overall risk of the
one maj or side effect, venous thronboenbolic disease
is fortunately small.

I n concl usi on, post menopausa
osteoporosis is an area of unnet nedical need. Based
on preclinical and clinical information ral oxifene is
estrogen-like in bone. Ral oxi fene preserves bone
m neral density and naintains nornmal bone quality.
Therefore, these data denonstrate that raloxifene
satisfies the regulatory requirements for an agent to
prevent osteoporosis. The 60 ngs daily dose provides
the nost favorable benefit risk profile. Overal l
raloxifene wll provide an inportant new choice for
the prevention of post nenopausal osteoporosis.

This concludes our formal presentations
this nmorning, and | thank you very nuch for your
attention.

ACTI NG CHAI R MOLI TCH: Can we have the
lights? Thank you.

The panel wi shes to thank Lily for a very
conci se presentation and sticking within the tine

limts, and we are very pleased as to that.
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| think at this point we'd like to
entertain any questions fromthe panel with regard to
sone very specific questions as far as data that has
been presented for clarification. Maybe sone thoughts
as to where we mght be going this afternoon, where
we're going to go into a nore extensive discussion
about perhaps sone data that was selectively
presented. But we would like to really try to limt
our questions at this point to really points of
factual clarification because we are going to go at it
quite detailed this afternoon.

We can start on this side. Dr. Cara?

DR CARA: | was wondering if by any
chance you had al so obtai ned sone fracture data on the
studi es that you presented, have you | ooked at that?

DR. DERE: In the prevention studies we
have baseline in three year, and vertebral on x-rays
inthe three data are not available. | nean, as you
know, for preventive conpound risk were expected to be
quite | ow

W have an ongoing |large study called the
MORE study to multiple outcones of raloxifene
eval uation, where the primary end point is incident
fractures. And this study is concluding its second

year and is a three year study, so we wll have
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fracture data available in the future.

DR CARA: So you don't have any fracture
data at this point?

DR. DERE: W have a Phase Il study that
is briefly --

DR. CARA: Just answer, |'m sorry, just
answer yes or no.

DR. DERE: Not in the Phase |1l study.

DR. HI RSCH: Thank you for a very clear
and a very crisp presentation. | have two questions.
The GGGH study seenmed to cone and go quickly in the
presentation, and that seened to be the one in which
the raloxifene didn't do as well as the estrogens or
what ever. Can you just summarize that for ne because
that was the one real world study where the things
that are in use are really available and it didn't
seemto do so well there.

DR DERE: (kay, let ne briefly reviewthe
rational e for our presentation which we tried to keep
conci se and address your question.

First of all, the F and G protocols were
identical and had a placebo control, so we pulled the
dat a. In study H which was in wonen who had
previously under hysterectonmy and the doses were a

cal ci um suppl enented pl acebo, raloxifene 60 and 250
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nmgs conpared to conjugated equi ne estrogens .65 nys
daily. Ral oxi fene therapy preserved bone m neral
density at the spine and hip. So neeting that
criterion for a preventive agent it maintained bone
m neral density while the placebo group continued to
| ose bone.

What was seen in the conjugated equine
estrogen group was an increase in bone mneral
density, as | showed in the total hip slide, of about
three percent. And this is within the range one woul d
expect as Dr. Siris nentioned in her introductory
presentation as far as different types of estrogen
pr epar ati ons.

Now, the key aspect with a preventive
agent is the nmai ntenance of bone mass because of the
| oss of bone in the placebo group. And it's inportant
to note and refer back to Dr. Term ne's presentation
that ral oxi fene working through the estrogen receptor
mai nt ai ns normal bone quality and normal bone strength
in the preclinical setting. Thus over tine one would
expect that ral oxifene would prevent fractures that
woul d occur 20 years | ater because of this ability to
mai ntai n bone m neral density.

Now, referring to another part of your

question, which I think make even the differences in
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ral oxi fene between the G and G studi es as suggested by
the H or the juxtaposition of F, Gand H --

DR H RSCH The question really was, was
there a significant difference in the estrogen versus
the ral oxi fene which is --

DR. DERE: Yes, there was a significant

difference in conparison between --

DR.  HI RSCH: -- and the estrogen was
better?

DR DERE: -- yes.

DR HRSCH That's okay, | just wanted to
make sure.

DR DERE: Yes.

ACTING CHAIR MOLI TCH: My guess is that
we're going to want to see Hin a lot nore detail this
af t er noon.

DR H RSCH  Yes.

ACTI NG CHAIR MOLI TCH: | think everybody
has questions about that, and we're going to really
want to | ook at that carefully this afternoon

DR HI RSCH: The second question, VNRH,
rel easer hornone studies, have they been done?

DR DERE: They have not been done. There
have been no rel easer hornone studies.

ACTING CHAIR MOLI TCH: Did you have
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anot her question, Dr. Cara?

DR. CARA: Yes.

You presented sone very nice background
information that dealt with the whol e nmechani sm of
action of raloxifene in terns of its estrogen-like
effect and it's selective estrogen-like effect. What
concerns me a little bit is the fact that despite the
fact that you tal k about this estrogen selectivity or
estrogen receptor selectivity, you still don't see
conparabl e effects on bone with ral oxi fene as you do
with premarin. What's the reason for that?

DR. DERE: W don't know. And one can
specul ate based on say the H study. First of all, as
| stated previously, there is a range in changes over
a two-year or three-year tine period between different
estrogen preparations that have been seen in previous
clinical trials as alluded to by Dr. Siris. The
reasons for the quantitative differences are uncl ear
at this tinme, but let nme refer to the H study to
potentially provide answers for that.

First of all, in the H study as far as
basel i ne basic, denographic observations in the H
study versus F and G wonen enrolled in the H study
had a hi gher bone mneral density, a higher T score

than was seen in the F and G st udi es. Mor eover, we
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observed that a marker of bone resorption, which is G
telopetite to creatinine ratio, was actually in at the
mean of pre nenopausal wonen in this H study. So
there was a significant difference in the F and the G
studies versus the Hstudy as far as the rate of bone
resorption.

Now, ral oxifene decreased this nean in the
pre nmenopausal range into the lower part at the pre
menopausal range while conjugated equine estrogens
decreased bone resorption below the range for pre
menopausal wonmen. And one could then specul ate that
the difference, the quantitative in BVMD observed was
this quite substantial exaggerated response bel ow t he
pre nenopausal range seemw th the equi ne, conjugated
equi ne estrogens. That is a possible reason for what
we have observed over a two year tine period.

ACTI NG CHAI R MOLI TCH:  Roger ?

DR | LLI NGAORTH:  You mentioned that there
is no effect on triglycerides, but on page 62 of our
background information the graph there shows that in
study GEGH there is an increase in blood
triglycerides. And | wonder specifically because the
potential of oral admnistered estrogens to raise
triglycerides significantly, and particularly in

patients with preexistent hypertriglyceridem a, have
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you |looked at patients wth higher l|evels of
triglycerides and see whether she's -- triglyceride is
500 or 600, you go to 5, 000.

DR DERE: Yes, Dr. Illingworth, we have.

DR. | LLI NGAORTH: -- this could be
potentially very dangerous.

DR. DERE: Yes, we have Dr. Illingworth.

The ral oxi fene 60 ngs daily dose did not
increase triglycerides in any of our studies. For the
ral oxi fene 150 ngs dose in the H study there was a
significant increase above baseline. W have
eval uated wonren in the upper tertile of triglycerides.
Wnen with hypertriglyceridem a baseline were not
allowed into this study. And there is no difference
bet ween the ral oxi fene and the pl acebo group of wonen
in this upper tertile who were hypertriglyceridema
one or nore tinmes during the course of therapy. But
we have not evaluated wonen who have baseline
hypertri gl ycerdem a

DR. | LLI NGWORTH: | think froma safety
poi nt of view that should be done, because if you cone
out with the drug and there are no warnings about
preexisting hypertriglycerdema mybe nmade worse,
you're going to get sone patients with pancreatitis.

DR. DERE: And in our perspective trial,
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which is an outcone study so far as secondary
prevention of cardiovascul ar di sease called the RUTH
or raloxifene use in the heart study, which is
targeted to enroll 10,000 post nenopausal wonen, we
will be looking at that particular scientific issue
and evaluating a nunber of wonmen wth preexisting
di abetes nellitus.

DR NEW Dr. Dere, I'mvery interested in
the breast cancer prelimnary statistics, and |
realize that a short tinme has el apsed for you give us
significant figures. But can you tell nme in view of
the fact that the nost recent data indicate that post
nmenopausal wonen taking estrogens as hornobne
repl acenent therapy have an increased risk of breast
cancer of 30 percent. In this sane interval, | nean
do you know what the relative risk would be in 18
nmont hs of estrogen adm nistration versus ral oxifene?

DR DERE: "Il rmake sonme prelimnary
comments, and | would have Dr. Cohen conplete this
answer because we do have sone perspective data in
estrogen treated, post nenopausal wonen.

But prelimnary comments are based on the
recent Lancet article. There is an increase, as you
know, of about 2.3 percent per year in post nenopausal

wonmen, so one would expect that over a two year
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period. Based on that particular figure, there would
be, you know, roughly a four and a half to five
percent increase. And that sanme Lancet article said
that after five years the increased risk would be 35
per cent .

You know, we | ook forward to seeing data
say fromthe HERS study that Dr. Cohen alluded to in
his own presentation which will provide the |argest
perspecti ve database of hornone repl acenent therapy,
and we have limted data fromour own database, which
we did not present.

DR. NEW So what is the |ongest period
that you can nmake an observation, vis-a-vis the breast
cancer?

DR. DERE: For us, we have three year
observations within your estrogen replacenent therapy
dat abase.

DR COHEN: If | may comment? We do have
limted data in our own studies where we are using HRT
and ERT as an active conpartor, as | showed. |If you
look at incidents rates just across the three
different kinds of treatnents, the ral oxifene
incidents rate is roughly 1.5 percent, 1.5 per
t housand patient years overall. The incidents rate

with placebo is roughly 3.7 per thousand patient years
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overall. And then the incidents rate wth the active
conparator to hornones overall is approximately 12 per
t housand patient years in our studies.

Now, that's based on a small nunber of
cases. There were six cases reported anongst wonen
receiving either ERT or HRT, and in fact all are
recei ving ERT.

DR SHERWN. | have sonme questi ons about
t he doses and t he deci sion about the appropriate dose.
When | | ooked at the data in the material as well as
the slides, it looked to ne |ike the dose of 30 and 60
yielded fairly conparable results with respect to bone
density. And then there was a nodel presented, which
| wasn't sure about what that represented, which
suggested that six gave a bigger response with respect
to one of the paraneters and for that reason the 60
nmgs dose was dose was chosen as optinal.

Looki ng at the actual data, | don't know
where the nodel came from | find it hard to see a
significant difference between the two doses. And
because of this |I had sonme ot her concerns because in
reading the material | get a sense that there is a
| arge variation in the pharnmacokinetics of this drug
anong individuals, there's a |lot of inter-individual

variation, and consequently sonme of the people who are
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getting 60 may be getting 30 or 120, relatively
speaki ng.

And so having this drug with a |lot of
variability in pharmacokinetics with a single dose, |
j ust wondered how you cane up with that decision about
doses?

DR. DERE: Okay. |'mgoing to make sone
prelimnary comments and then ask ny colleague Dr.
Shah to talk about the non linear nodel that is
presented in your briefing docunent, and then Dr.
Allerheiligen to also comrent about the population
phar macoki neti cs data that we have had to support the
69 ngs dose.

Just to reiterate sonme points of my own
presentation to the FDA guidelines |ooking for the
| owest maximally effective dose, we did | ook using
bone mneral density as the end point, not other
potential efficacy paraneters such as LDL chol esterol,
but bone mneral density as the paraneter did
construct a non linear nodel, which Dr. Shah will tell
you about. And in that nodel pooling data fromF and
G the 60 ngs dose at the fenoral neck was
significantly superior to the 30 ngs dose. |In pair-
W se conparisons there was no difference between the

60 and the 150 ngs daily dose.
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At the total hip pooling the 60 and the
150 ngs doses, and again pooling that and with pair-
w se conparison with 30 ngs daily, there was a
significant difference between the 60, 150 pool ed and
the 30 ngs pool ed.

Yes, Dr. Cara?

DR. CARA: Wiy didn't you include the H
study in that anal ysis?

DR DERE: I1'mgoing to have Dr. Shah tal k
about the non linear nodel, which is the question that
Dr. Sherwin posed, and then 1'Il try to address
your's.

DR. SHAH: The non |inear nodel that was
used over here is a typical and standard nodel used to
nodel those response. In this analysis the percent
change in BMD at the fenoral neck, hip and spine BMD
was nodel ed as a function of those.

And as Dr. Dere said in another analysis,
the pair-w se conparisons at the fenoral neck and at
t he | unbar spine, the 60 ngs dose was statistically
significant, in fact superior to the 30 ngs dose, and
60 was not different from 150. And hence, we
concl uded that the 60 ngs dose is the | owest maxinmally
effective dose.

DR DERE: Dr. Allerheiligen will speak to
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that particul ar selection of 60 ngs dose based on BMD
and then I'll try to answer your question.

DR, SHERW N: VWll, the question is
statistical analysis, in other words there may be sone
slight differences when, you know, on a curve, but
does that nmean that one can be sure that statistically
there is a real difference because this is just a
nodel ?

DR. SHAH: | can go into nore detail. |
have the --

DR. SHERWN. Yes, | think --

DR SHAH -- confidence intervals around
t hese paraneters estinmates and the confidence interval
does not include one for ED5O.

DR. SHERW N. And the point on the curve
is the last point, the two year point?

DR. SHAH Yes. In all the analysis we
used the intent to treat approach. It's the | ast
observation carried forward. In another analysis of
repeat ed neasures we used all the data, that neans al
the data at all tinme points at baseline and post
basel i ne. That was another analysis that was
per f or med.

DR SHERWN That's ny question. Was al

the data included or was just, in this nodel that you
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had, is it all the data or just the data after two
years?

DR SHAH. It's all the data.

DR. SHERWN:. Because it looked in this
that the effect of the 30 nay have been a little bit
del ayed conpared to the effect of the 60, and
consequently you may have, if you take into account
all the points, you may then see an effect that you
won't see if you just look at the end of the
treat ment ?

DR. SHAH. In fact the analysis is done
both ways. The first one uses an intent to treat
approach, which is a conservative approach, and uses
the | ast post random zed visit, carries that to the
|ast two year visit. Additionally, another analysis
whi ch uses all the tine points, all the data at al
the tinme points was al so done.

DR SHERWN And the intent to treat gave
you the sanme results?

DR, SHAH: Yes.

DR. DERE: Dr. Allerheiligen?

DR ALLERHEI LI GEN: Can | have 1Gr/3
pl ease? W did the pharnmacodynam c analysis with a
| ooki ng at concentrations based on response, and this

is looking at the tinme course of response throughout
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t herapy, so taking into account all data.

What you see here, | ooking at spine on the
left and hip on the right, you see the pharmacodynam c
Emax nodel showing the 60 ngs being right at the
shoul der being the |owest dose that achieves the
maxi mum response. |If you | ook here, you wll see sone
patients on the 30 ngs dose who are well bel ow that
maxi mum r esponse.

I n addition, these concentrations that are
identified here were determned through the
phar macoki neti cs analysis, and this is of F, G and H
conbined. And of the patients on the 30 ngs dose ten
percent had concentrations below the quantifiable
[imt of 50 picagrans per mi, and indicating that they
have mnimal chance of responding. Hence, that
conbined wth the dose response data and the
phar macodynam ¢ dat abase on concentration which has
the 60 ngs dose.

ACTING CHAIR MOLI TCH: We'll certainly
revisit this in nore detail this afternoon

Are there any other specific questions
about this that we should address now, or do you want
to hold them until we cone back to that this
aft ernoon?

DR DERE: Just in response to Dr. Cara's
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guestion on H, if | can respond to that? W did not
have a 30 ngs dose in H And the 60 and 150 ngs doses
have had BMD changes versus placebo that were quite
conpar abl e.

ACTING CHAIR MOLI TCH: Did you have
anot her question, Dr. Cara?

DR. CARA:  Yes. You provided the risk
benefit analysis for raloxifene. D d you do a risk
benefit analysis for your conjugated estrogen study
and | ooked at that conpared with the ral oxifene?

DR. DERE: well, | think for the
conjugated equine estrogens there are considerable
data al ready published. And | would probably refer to
t he anal yses done in either the OTA report that was
published in 1995 or the analysis published by Dr.

Deborah Grady in the Annals of Internal Medicine. And

there's been one done nore recently by Dr. Col that
was published in JAMA. And in each of those, as you
probably know, a benefit risk analysis or overall
potential benefits of HRT for post nenopausal wonen
who are willing to conply with therapy are substanti al
because of the purported cardiovascul ar benefits that
are currently being tested in perspective trials. So
| think those particular anal yses | ooking at all of

the data woul d be better.
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DR CARA: But did you do any nodeling in
terms of conparing raloxifene with HRT or premarin?

DR. DERE: W did sone nodeling on BMD
al one, assumng that BMD over tinme would result in
decreased fracture, so |looking at a direct
rel ati onship between BMVMD and fracture risk. Now, that
fundanental assunption is flawed because nore data
t hat have been recently published, as you know, the
PROCF study and the FIT study show that there is not
a direct relationship between BMD and fracture rates.
The PROCF study for exanple with cal citonin showed no
change in BMD, but a decrease in fracture rates
presumabl y because of decreased bone resorption.

But if you nmake the assunption that there
is a correlation between BMD and fracture rates over
a ten year period, Professor John Kanis of Sheffield
did nodel the relative effects of ral oxifene on BMD
and HRT, on BMD over tinme in both the |unbar spine and
the hip, and the ral oxi fene benefit was about 70 to 80
percent that of HRT mainly due to the fact that one
woul d consider the BMD in the placebo group to
continue to decrease over tinme. And that maintenance
of BVMD over this ten or |onger year period of tine was
really the key factor.

DR. CARA: The other question | had was
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that in your graph it was very interesting how you
plotted response, and | thought that was an
interesting analysis. But if you | ook at that, about
20 percent of the patients that were treated had a
decrease in bone mneral density.

D d you anal yze that group of patients in
terms of determ ning characteristic, other sorts of
i ndices that mght tell you sonething about why they
didn't respond?

DR. DERE: kay. And let nme just
hi ghlight and try to address that question directly
and highlight just a couple of points. First of al
froma popul ati on perspective, as you can see fromthe
pl ots, the population as a whol e of ral oxifene treated
wonen that had 60 ngs tends to go into the favorable
| eft upper quadrant.

Secondly, and as | have stated before, the
pl acebo or in this case the cal ciumsuppl enment of this
pl acebo group would continued to drift into that | ower
gquadrant over time, so we are looking at relative
things that are inportant considerations.

W have | ooked at various different subset
anal yses. It appeared that wonen who had recently
been taken of f HRT or who had hi gher serum estradi ol

| evel s had the greatest quantitative affect on BMD.
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DR. CARA: But did you analyze those non
responders as a group?

DR DERE: Not as a group. W analyzed a
nunber of different paranmeters in tertiles, but not
the "non responders" as a group.

DR. KREI SBERG | have several questions
for you that | hope you can clarify. One is regarding
the change in the indirect nmarkers of atherosclerosis.
Most people would agree that they account for only
about 25 to 50 percent of the protective benefit --

DR. DERE: Right.

DR KREI SBERG -- of estrogens. | wonder
if you' ve actually | ooked at ral oxifene in an ani nal
nodel of atherosclerosis to know that it's having the
sane effect at the vessel wall that we think estrogen
m ght have? That's question nunber one.

The second question has to do with whet her
you actual ly used any instrunments during your clinical
studies to evaluate cognitive function in patients on
ral oxi fene because of the possibility that estrogen
m ght have a beneficial effect, and do you have any
ani mal studi es | ooki ng at neurone pathol ogy or histo
pat hol ogy to see whether or not raloxifene has a
different effect on that than estrogen does?

And the third question is when you
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referred to the absence of difference between
genitourinary synptons in patients on ral oxifene, was
that with regard to placebo group or was that with
regard to the wonen who were conjugated estrogens?

DR DERE: Well, Dr. Kreisberg is testing
my cognitive facilities, and let ne try to address
t hese questions one by one.

Let me focus fir, Dr. Kreisberg, on your
guestion about cardiovascular effects in |ipids versus
non lipids with estrogen active conpounds because
you' re absolutely right in that nost experts believe
t hat nost of the salutary effects in the
cardi ovascul ar system are due to non |i pids.

Now, Dr. Termne referred to preclinical
nodel s showi ng that ral oxi fene and estrogen, whether
it be with aortic relaxation, restoration of nitric
oxi de, synthase or recover from a corroded injury
nmodel , ral oxifene and estrogens in various of these
nodel s act simlarly.

In CGrculation, | think it was | ast nonth

or the nonth before, was an article published by Dr.
Bj arnason and colleagues in Denmark |ooking at an
ovari ectom zed rabbit nodel which conpared ral oxifene
wi th conjugated equi ne estrogens and showed in that

particular nodel that raloxifene decreased aortic
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chol esterol content and that these effects were due
both to the lipid and to the non lipid affects of
ral oxi f ene. So that's a brief summary of question
nunber one.

Wth respect to potential cognitive
benefits of ral oxifene, or whether we have observed
this in the preclinical and in the clinical setting,
we have. Prelimnary evidence |ooking at conparing
ral oxi fene and estrogens for higher brain functions or
in the deep brain such as the hippocanpus show t hat
ral oxi fene and ral oxi fene anal ogs act |i ke estrogen at
the level of the hippocanpus. These data were
published or were presented at the Society of
Neur osci ence just two or three weeks ago in the form
of an abstract.

Specifically for exanple ral oxi fene and
ral oxi fene analogs and estradiol increase the
expression of track Ain an ovariectom zed nodel. And
as you know track A which is a nerve growh receptor,
nerve growh factor receptor is thought to play an
inmportant role in cognitive functions. So thus far in
the preclinical setting, for higher brain functions
ral oxi fene does appear to have potential estrogen-like
effects.

As you know, then in a clinical setting
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epidemologically we don't know the answer about
whet her estrogens enhances or prevents long term
cognitive decline, although the epidemologic data are
prom sing and those perspective studi es are ongoi ng.
In the Phase Il setting we |ooked at cognitive
function over a one year period in a group of wonen,
143 wonren, who had established osteoporosis and it was
conparing ral oxifene at two doses with a cal ci um and
vitaman D suppl enented pl acebo group.

We evaluated baseline one, six and 12
nont hs and denonstrated overall no differences between
t he ral oxi fene group and the placebo groups. For a
couple of categories at the one nonth period of tinme
and the six nonth period of tine raloxifene had a
benefit over placebo, but overall we could not mnake
any overall conclusions with respect to, in this very
under powered study, with respect to benefits or
decl i ne.

We are |l ooking at this particular matter
very closely in our ongoi ng MORE study, the 7700 post
menopausal wonmen wth osteoporosis. W have a
screening instrunent that is evaluating all wonen in
the trial, and wonen who denonstrate a decline in
cognitive function will be intensively evaluated to

see if we can see the beneficial effects of ral oxifene
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in that setting.

And finally for your third question which
rel ates ral oxi fene and genitourinary function, in our
pl acebo control | ed dat abase there were no differences
between raloxifene and the calcium supplenented
pl acebo. Incidently we saw a significant difference
in urinary incontinence between ral oxifene and our
estrogen controlled database. | think we saw eight
cases of urinary incontinence reported with ERT which
is purported to decrease at | east urinary incontinence
and only one case in raloxifene which was
statistically different that we feel was probably a
fal se positive.

DR DAVI DSON: A clarification, in your
hysterectom zed ©patients, t hat means conplete
hyst erectony, no -- oophorectony and hysterectony, is
that the definition?

DR. DERE: Hysterectonmy with or wthout
oophor ect ony.

DR. DAVI DSON: Ckay. Have you seen a
difference between the two trials, have you anal yzed
t he subsets?

DR. DERE: There are no differences
bet ween t he hysterectony al one versus the hysterectony

pl us oophorectony on either bone mneral density or on
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chol esterol .

DR. DAVI DSON. Ckay, the second question
is, you know, you have finished sone of the studies w
here the patients have discontinued the therapy. Wat
happens to bone density after they discontinue
t her apy?

DR. DAVI DSON: That's an inportant
scientific question for which we have not nmuch data on
many antiresorptive agents, and we are going to
eval uate that. We have the three year prevention
studies with a two year extension phase, and we are in
active consideration now to |look at this question of
of fset of action for ral oxifene. | don't know the
answer .

DR. DAVIDSON: And nmy final question is,
you refer as your graphical diversity, is that the
sanme as racial differences?

DR. DERE: Ckay, we are doing clinica
trials in 26 or 27 different countries. In our
pl acebo controlled database and for the conpleted
anal yses, that's for 93 percent of wonen enrolled in
the trials are caucasi an. Seven percent are non
caucasian. W have the large ongoing fractures study
which will have a greater nunber of non caucasian

wonen. W are doing the study in different parts of
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the world including South Amrerica and Asi a.

And as | stated previously our RUTH st udy,

which will be starting in the mddle of next year,
wi Il also have a greater proportion of non caucasi an
wonen.

At this time based on the data that we
have from a pharmacokinetics perspective in non
caucasi ans, there are no differences between, at |east
phar macoki neti cs-w se, between caucasians and non
caucasi an post nenopausal wonen.

DR DAVIDSON: Unfortunately, you know, if
you | ook at your nunbers, the nunber of agents in your
phar macoki netics was only 1.2 percent, and African-
Anmericans .5 percent. Wth that data can you really
make an assunption that the pharnmacokinetics is the
sanme?

DR.  DERE: You are absolutely right.
There are small nunbers, but we did pharnmacokinetics
sanples in two-thirds of all the wonen of the 1800
wonen in our database. But you are right, the sanple
sizes are small. W have a slide for that, if you
wi sh to see it, but, you know, they're small

DR. BRAUNSTEI N: | have a few questions
al so. Your preclinical data showed at least in the

rat nodel that there is an increase incidents of
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ovarian tunors, and | know that you've addressed this
somewhat in humans, and | wonder if you would bring us
up to date as to what the hunman data shows in regards
to such things as ovarian volune that you can assess
t hrough your vagi nal ultrasound studies, whether you
have CA125 |l evels before an dafter therapy, whether
you have nuell erian duct inhibitory factor |evels or
ot her paraneters |ook at the potential for ovarian
neopl asi a?

DR. DERE: Gkay. Dr. Braunstein, we do
not have MF |levels or we do not have ovarian vol unes.
What we have | ooked at ovaries in the G3X study which
enrolled over 100 wonen over a one year period of
tinme, and we saw no change. In wonen assigned to
ral oxi fene there were two cysts seen in the wonen who
were random zed to HRT. Furthernore, we have done a
nunber of transvagi nal ultrasound and have not had any
comments as far as ovarian pathology on those. And
we've had a very, very small nunber of ovarian cancers
reported in the study that were equally distributed
bet ween the pl acebo and the ral oxi fene groups.

Dr. Cohen, I"'mnot sure if there are other
points that | failed to nmention.

DR COHEN: | think basically that was the

point from a clinical standpoint. Just one ot her
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mention that ral oxifene does decrease the |evels of
follicle stimulating hornmone in post nmenopausal wonen
to a degree which is half as nmuch as estrogen. In the
H study we | ooked at that at baseline and three years.
And ral oxi fene does not change estradiol levels while
doi ng that.

DR. BRAUNSTEIN. Yet the LH | evels went
up?

DR. DERE: And LH | evel s were unchanged,
in the clinical studies LH |evels are unchai ned.

DR.  BRAUNSTEI N: In the aninmal studies
they go up, right?

DR DERE: Yes, in the aninmal studies they
go up.

DR. BRAUNSTEIN. The second question has
to do with the breast. |In at |east one ani mal nodel
there was sone evi dence of ductal hyperplasia, and |
wonder if you've had an opportunity to |ook at any
breast tissue fromwonen who have been on ral oxifene
to see what the histol ogic changes m ght be?

DR DERE: W are currently doing a marker
study in wonen, but we do not have those data
avai |l abl e.

DR DERE: (kay. And the last question |

have concerns post nenopausal sexual function in wonen



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

123
on raloxifene versus wonen on estrogen or prenmarin
rat her than ral oxi fene versus pl acebo.

DR. DERE: And there were no differences
for libido or dispernium for exanple, and reported
side effects in either our HRT or ERT versus
ral oxi fene dat abases.

ACTI NG CHAI R MCLI TCH: Dr. Azziz or Dr.
Krook, do you have any questions?

Anot her question from Dr. New?

DR NEW | just can't find it in the
docunents, but in the preclinical data, | believe it
sowed that raloxifene does cross the blood brain
barrier. |Is that right?

DR DERE: Yes.

ACTING CHAIR MOLI TCH: Dr. Fel dman?

DR FELDVAN: | have three questions al so.
The first is, would you pl ease address the apparent
| ack of efficacy at the distal radius?

DR DERE: Raloxifene in the, let ne just
reviewthe forearmresults very, very briefly, and we
can show slides if necessary. |In the Phase Il study,
in the N study, raloxifene did have a significant
ef fect versus a calciumand vitamn D pl acebo group at
the ultra distal radius, and the increase was about

2.9 percent. | don't renenber if those data are in
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your briefing docunent, but that difference was
significant.

In the F study there was also a
significant difference at the ultra distal radius
between raloxifene treated wonen and the cal cium
suppl enent ed pl acebo. The ral oxi fene group had no
change and the placebo group had a decrease of about
two percent. It's inmportant when we | ook at other
forearm studies in our prevention studies really to
note the foll ow ng:

This F study that | just nentioned has the
greater proportion of wonmen who had a forearm study,
and this was slightly over 300 wonen of the roughly
600 wonen who enrolled in our trials.

In the G study there were only a little
over 200 or about one-third of the cohort who had a
forearm study. And because different nmachines were
used in the forearm we could not pull the data.

| speculate that the reason is because of
the coefficient variation of the neasurenent and the
relatively small nunber of wonen that were eval uated
at the distal forearm we did not see a difference, a
significant difference.

DR. FELDMAN.  Wul d you explain what you

think that mght nean in terns of fractures and
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biology, if in fact distal radius is not benefited?
DR DERE: Sure. W await the results of
our fracture study, which we're |ooking at incident
vertebral and non vertebral fractures. | think of
note was a recent abstract published at Anmerican
Society of Bone & M neral Research which correl ated
effect on total body bone mneral density or tota
body bone and m neral content, and a decrees in the
number of different non vertebral fractures. So we
woul d hope to see that over tinme with the nore ongoi ng
MORE study that we woul d see a decrease in the nunber
of risk fractures, but at this tine we await our data.
Based on what we've seeninthe literature
from this abstract and from what is observed wth
current estrogen users that was published on various
pl aces, but probably nost recently by Colley and
col | eagues fromthe SOFT study, current estrogen use
shoul d decrease wist fractures.
DR. FELDVMAN:. Estrogen, not ral oxifene?
DR DERE: Estrogen was published, that's
correct.
DR. FELDMAN. 1'd like to go back to the
point Dr. New raised on the breast cancer issue.
Could you reiterate the actual nunber, absol ute nunber

of breast <cancers in the placebo versus the
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ral oxi fene, the current up to date nunbers?

DR DERE: Yes. | would have to refer to
Dr. Cohen, but overall there were 49 in the overal
that were reported after one nonth, and 25 that were
reported after 18 nonths. For the latter figure 17
were assigned to the placebo group, eight assigned to
the raloxifene group. In the fornmer nunber overal
there are 26 in the placebo group, 23 in the
ral oxi fene groups, and it's inportant to renmenber the
random zation is about 2.2 to one.

Is that right, Frank

DR COHEN: It's 26 versus 23, 26
pl acebo, 23 raloxifene, that's overall, that's all
cases even the ones in the first nonth. After one
month it's 25 versus 20. And then the nunbers you
gave for after 18 nonths are correct, and previously
| gave you the incidents rates per thousand patient
years.

DR FELDVAN. So that we're tal king about
a difference of there, four, five cases of breast
cases?

DR. DERE: No, let nme just reiterate.
First of all, as far as the random zati on goes, over
twice as many patients are random zed to ral oxifene as

to placebo. Therefore, one woul d expect wth 26 cases
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of placebo assigned wonen, you would expect 52 or
about 55 because of the random zation. On ral oxifene,
if the relative risk were one.

By contrast there are only 23 in the
ral oxi fene group, so if you' re going to talk about the
difference, in that way the difference woul d be about
33 breast tunors.

DR. FELDVAN: That's the theoretical
difference, but the absolute difference is three cases
or five cases?

DR. DERE: Yes, the absolute difference
with this 2.2 to one random zation is three cases.

DR. FELDVAN: Ckay. The last point is
some conparison, if we have any data on it, between
ral oxi fene and tanoxifen. A great deal here has been
in conparison to "estrogens,"” but this a SERM and we
have one SERMthat's been used for a nunber of years,
tanmoxi fen, and perhaps the simlarities there are even
greater than to estrogen. So can you tell us
sonet hi ng about either the bone issue or the breast
cancer issue?

DR. DERE: (Okay, let's ne just refer to
sone historical data on the clinical perspective
because we do not have direct clinical data, and then

| will ask Dr. Termne to address the differences from
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a pre clinic, nolecular preclinical setting.

As you may know there are data published
wi th tanmoxifen in post nenopausal wonen and in these
smal l er two year studies tanoxifen does nmaintain and
preserve bone m neral density and lower LDL
chol esterol. In pre nenopausal wonen, for which
ral oxifene is not indicated, tanoxifen causes sone
decrease in BMD.

At the preclinical level, Dr. Term ne?

DR TERM NE At the preclinical, first of
all they are different structures. The side chain
sticks out in a different place. W've got two peopl e
here that know the nost about tanoxifen, Craig Jordan
and Steve Coldstein, and let ne ask them both to
address your question.

ACTING CHAIR MOLI TCH: Maybe if we're
going to do that in any detail, mybe we should
reserve that for this afternoon.

DR. TERM NE: Sure. They are very
different, the structure relationships are not
identical. Donald will talk about the differences in
mol ecul ar biology level, and when | talked to the
folks that did the crystal structure work, they tried
to crystallize hydroxytanoxi fen and tanoxi fen and were

not able to do so because of the differences. And
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we'll cover that later I'msure in great depth

ACTI NG CHAI R MOLI TCH: Thank you. | think
a lot of the questions that were discussed now
probably would have also been discussed this
afternoon, so | think we've nade sone progress in this
regard.

Wiy don't we take a break for 15 m nutes
before the FDA presentation. W are due back here
then at 11:15.

(Whereupon, at 10:58 a.m, a break until
11:18 a. m)

ACTING CHAIR MOLITCH  If we could all get
seated, we can begin the next part of this norning' s
sessi on pl ease.

W are going to continue this norning' s
session with the FDA presentation. W have a nunber
of guest experts that are going to be supplenenting
the FDA presentation. And to begin, Dr. Donald
McDonnel | from Duke University is going to be speaking
with us and reviewng for us the selective estrogen
recept or nodul at ors.

M. MDonnel | ?

DR. McDONNELL: Thank you very nmuch, M.
Chai r man.

Wiat 1'd like to do here today is to take
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this opportunity to describe sone of the advances that
have occurred in steroidal hornone action, and in
particular, and could |I have the first slide please,
and in particular in estrogen action over the |last 10
or 15 years. And to try in that framework then to try
and insert where the selective estrogen receptor
nodul ators fit, and maybe then descri be sonme possible
mechani snms of action for these particul ar drugs.

QUESTI ON:  Where are your slides?

DR. McDONNELL: | gave themto the | ady.
|"m sorry. Well, this is a first. Al right, wll
the person who took ny slides please give them back

ACTING CHAIR MOLITCH  It's going to be a
faster presentation this way.

DR McDONNELL: Al right, it's not funny
now. | gave themto that | ady.

ACTING CHAIR MOLITCH  If we do it w thout
slides, it wll be faster.

DR McDONNELL: Vell, if there's any
slides that you find offensive, they're not m ne.

So what | want to do then is basically
bring you back several years and | ook at classica
nmodel s of estrogen action. This nodel here is ny
interpretation of a nodel that was presented in the

journal -- sorry, Scientific Anerican back in the
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early '70s by Bert O Mlley. And it was a sinple
nodel and it says that estrogen receptor basically was
the conduit of all the signals of estrogen in the cel
and that the sole role of estrogen was to convert this
i nactive receptor into an active receptor. So there
was a sinple swtch nechanism and then the estrogen
receptor went on and did its job and altered the cell
phenot ype.

In very sinple terns then, what the
hi storical concept then of the role of ligand in
estrogen receptor action was, was sonething that woul d
shift the equilibriumfroman inactive receptor in the
cell to an active receptor, and then very sinply put
then anti-estrogens or conpounds whi ch woul d bl ock the
access of estrogen to the receptor and conpetitively
inhibit the actions of that conpound.

So there were sonme tenants then of this
cl assical nodels of estrogen action and one of them
was that the biological activity of an estrogen
receptor ligand is directly proportional to its
bi nding activity. It was a sinple tenant. The second
it suggested that all estrogens are functionally the
same and when corrected for affinity were
i ndi sti ngui shabl e. So that basically said that an

estrogen is an estrogen is an estrogen.
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And | think that one of the tenants then
that was assuned al so was that the estrogen receptor
works in a vacuum And | think from sone of the
presentations we heard this norning, and just fromthe
field in general, we know now that's a an over
sinplification.

So |l tried to go and find what | thought
was, if you want the slide that | attribute the birth
of SERVM5 to, and it cones back to one slide with one
pi ece of data that in ny mnd signals the era of this

new cl ass of drugs, and that was a study that was done

by Love et al published in 1992 in New Engl and Journa

of Medicine. In this study tanmoxifen was being given

to wonen as adjuvant chenot herapy for breast cancer.
Now, remenber the classical nodels were full in force
in those days and so | presune that Dr. Love presuned
that in these patients that tanoxifen would cause a
deterioration in bone quality and basically patients
woul d devel op an osteoporotic condition.

" msure he was equal |y surprised when he
got the data that's presented here, because basically
what it showed was is that over a 24 nonth period that
wormen who were being treated with tanmoxifen in the
adj uvant chenotherapy setting actually showed a

progressive increase in bone mneral density,
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approximately one percent over the 24 nonths of the
study. \Whereas a group of matched wonen who are not
taki ng tanoxi fen basically showed a progressive |oss
of bone.

So this basically I think, and to coin a
term this really was SERM one. Tanoxifen really then
was the first tissue selective estrogen receptor
nmodul at or because it exhibited antagoni st activities
in the breast, but gave this paradoxical agonist
activity in the bone.

And so there are certain inplications from
this observation. This observation has been coined
t he tanoxi fen paradox because what it says is, is that
the classical nodels of ER action nust be incorrect.
The receptor cannot just be existing in tw states,
active and inactive, because tanoxifen by those
cl assical nodels shoul d have only exhi bited antagoni st
activity, and clearly it does not.

The second is that the classification of
conmpounds is agonist or -- it's tissue or cell
dependent. And | think that this can be even pushed
to the extrenme by saying that | don't believe really
that there are any such things as pure antagoni st per
se, they are just conmpounds with different degrees of

agoni st activity. Because you'll find that even the
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pure antagonists under sone circunstances exhibit
agoni st activity. So it's very much dependent upon
the cell context with which the conpound is anal yzed.

However, | think inportantly though it
questions sonething that | don't think we know the
answer to yet, and the question is whether the
mechani sm of action of estrogen is the sane in all
cells. Soin other words if estrogen and its receptor
function in one manner in the breast but function in
a different manner in bone, then you could possibly
under stand why this conpound could have this different
activity. So | think though fromthe pharnmaceuti cal
perspective this tanoxi fen paradox suggest that it was
possi bl e to devel op tissue sel ective estrogens.

So how can different estrogens working
t hrough the same receptor manifest different biology
in different cells? Now, this again would have been
sonet hi ng that woul d have required us to diverge from
the classical nodels of estrogen action. And there
were sone studies that were done in our group and
actually repeated by other groups which -- boy this
t hi ng, does anybody have a hammer? There were studies
in our group and others which basically cane up with
a plausible explanation for why tanoxifen could

exhibit cell selective agonist activity.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

135
As Dr. Termne pointed out this norning
the crystallization of the estrogen receptor has been
a formdable task acconplished only recently. " m
ki nd of enbarrassed to say that we've been involved in
trying to do this for eight years as well w thout any
success. But in lieu of that we and ot hers have used
an assay called an in vitro protease di gestion assay.
This is an assay that Dbasically 1ooks overal
confirmation of the receptor protein as it changes in
the presence of a ligand by | ooking at accessibility
of different trypsin cleavage sites on the receptor.
And so as diagranmed here what we
hypot hesi zed was, is that the estrogen receptor would
have sone sort of, this is a cartoon of a structure,
it would have a certain nunber of trypsin cleavage
sites that could be accessible in the April receptor.
Then if a conformational change occurred in the
receptor in the presence of estradiol the shape would
change and so would accessibility to trypsin. And
inportantly what we hypothesized then wa that
tanoxi fen woul d basically drive the receptor into yet
a different structure altogether. So this is the
cartoon of what we hypot hesized, and |I'mgoing to show
you the data here to show that actually one the

reasons why tanoxifen gives tissue sel ective agoni st



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

136
activity is because it drives the receptor into a
different confirmation or a different shape, and this
is showm in this slide.

This is taking radiolabeled estrogen
receptor and chewing it up with a trypsin in the
absence of ligand. And what you can see is that the
intact receptor is rapidly degraded and then gone.
However, if you pretreat the estrogen receptor, this
radi ol abel ed receptor with estradi ol and then you add
trypsin as the receptor, you see that you get
protection of about a 30 -- fragnent.

Thi s here acquaints to a gr oss
conformati onal change in the hornone bindi ng domai n of
the receptor. However, the nost inportant and
significant result for the perspective of the
di scussion today is that tanoxi fen functioned |ike an
estrogen here, but it was different to estrogen
because what it did was, yes it did induce the
conformati onal change in the receptor, but as you see
it yielded a fragnent of the receptor that was
slightly smaller than that with estradiol. W now
know that this is due to a very acute conformational
change at the very carboxyl term nus of the receptor.
Al t hough not shown in this slide, though we've

publ i shed before, raloxifene is indistinguishable from
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tanoxi fen by this type of an assay.

So agai n summari zi ng the trenendous anount
of data gathered by our |ab and others over the years,
we believe that the classical nodels which suggested
that receptors switched just between inactive and
active really don't hold any nore, but rather that the
receptors in a continuum and that different |igands
interacting with the receptor can drive the receptor
into different confirmations.

And inportantly then fromthe data you' ve
seen today and other data in the literature, there are
different biological consequences to each of these
structures. | want to reiterate the point, | believe
t hat these conpounds are all estrogens, but they're
not identical. They drive the receptor to different
confirmations and drive a different set of genes
within the cell.

So how can this be? WlIl, some of these
insights came from work that cane out of Pier
Shonbone's |ab, and I'"'mglad to say also fromour | ab,
following closely behind I think, was that estrogen
receptor didn't function the sane way in all cells.
And that what | was telling you that was, that
estrogen receptor was driven into different

confirmations by different conpounds, and now what |'m
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going to tell you is how does the cell |ook back and
recogni ze these different confirmations.

For the next two or three slides |I'mgoing
to use tanoxifen as the nodel here, and the reason |'m
going to use tanoxifen was because we believed at the
time that if we could figure out how tanoxifen
mani fested partial agonist activity in the bone, okay,
that we would understand then how SERMS as a cl ass
wor ked.

So the estrogen receptor in cartoon
structure, in cartoons it's a linear nolecule, but
basically there are two regions which I want to focus
on today, AF-1 or activation function 1, and AF-2,
activation function 2. Basically if you want, think
of these two AFs, activation functions, as two spot
welds that the receptor wused to contact the
transcription apparatus. It's the way in which the
receptor t ransduces its i nformation to t he
transcri ption apparatus.

Maddy Zirkerman who was a post doc in ny
| ab had the hypothesis that maybe what was happeni ng
was, is that estradiol was effective at delivering
both  of these activation functions in the
transcription apparatus, but that maybe tanoxifen was

either inefficient at delivering these activations
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functions or specifically delivered one.

So what she did was she reconstituted an
assay which is kind of a little bit of a | egendary --
actually Ron Evans constituted this assay, we just
copied it, it's kind of a |egendary assay now, it's
called the G strons assay. And basically what it
enables you to do is take an estrogen receptor
negative cell, introduce a vector that reduces
estrogen receptor and introduce sone sort of a
tractable reporter system so that you can study
estrogen receptor in vitro.

And basically just to show you this is a
valid nodel, this is a CDlL cell that has been
transvected wth estrogen receptor and estrogen
responsi ve pronoter driving the Luciferase gene, and
you can see that, if you dial estradiol to the cells
that contained this system you get activation of
transcription and converse the anti-estrogens wll
block it. So this is the systemthen we use to study
estrogen action in vitro.

So what Maddy did was she resorted to a
little bit of nolecular terrorism and created four
receptor constructs that I think are highly
illustrative for our discussion today. One was the

wld type receptor, one was the receptor where you
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knocked out the TAF-2, on was the receptor where you
knocked out the TAF-1, and then a null receptor. And
rat her than bel aboring going through all the data,
what | want to tell you is that when you go into
di fferent cells you get conpletely different

requi renents on these activation functions.

So here is the liver cell, estrogen on the
wild type receptor is shown in green. Here is a
breast cell, estrogen is shown here in green also. It

may be a little bit difficult to see from where you
are. However, if you knock out the TAF-2, there is
absolutely no effect here on the estrogen receptor
potency in this cell. | f you knock out TAF-1, the
receptor is dead. Now, interestingly the breast cel
doesn't care, it wll take either AF-1 or AF-2. SO
this basically said one, that Maddy was right, that
these activation functions are not always required in
the same way in the sane cells, leading us to believe
of course then that the estrogen receptor wasn't
wor ki ng the sanme way in all cells.

|"mgoing to summarize a lot of work in a
bit of English here by telling you that we know now
why tanoxi fen functions as an antagonist. Tanoxifen
is a TAF-2 antagonist. It inhibits the activity of

TAF-2. There are no exceptions to this rule. And so
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that nmeans that in any context, any cellul ar context
where TAF-2 is required tanoxifen functions as an
ant agoni st .

Now, |'ve just shown you in this cell
line, and actually |I didn't, | failed to report or
mention that the report that we're using here is a
bone pronoter, the conplenent C3 pronoter. In this
pronoter you can see that clearly TAF-2 is not
required. And you can probably also guess that |'m
setting you up for the next slide which is we
anticipated then that tanoxifen would function as an
agonist in the environnents where TAF-1 al one was
required for transcriptional activity, and clearly it
was.

So basically what we see here is this is
the TAF-1 agoni st activity shown by estradiol, and by
conparison we have tanoxifen, naf oxi di ne and
cl om phene. And basically what you can see is that
they all yield partial agonist activity. And this may
address sone of the questions that were raised this
nmorning as to why these classical conpounds are not
100 percent efficacious, and | think it's because
they're not 100 percent efficacious, at least in this
assay there not also 100 percent efficaci ous because

renmenber what | said, not all estrogens are the sane,
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they do different things.

So that led us then to a very sinple test
of a hypot hesi s. That was that tanoxifen exhibits
partial agonist activity in context where the AF-1
alone is required for transcriptional activity. | beg
your pardon, that was the observation. And the
hypot hesi s then was that the bone protective activity
of tanmoxifen is related towards the ability to
function as an AF-1 agoni st.

Vell, this was a beautiful hypothesis that
stood in our lab for about two nonths and then was
attacked by an ugly band of facts. Because basically
what we did was we went back to our nodel where we
were able to show that tanoxifen manifested partial
agoni st activity. So this is the bone pronoter, the
conplenment C pronoter in a liver cell |ooking at
agoni st activity of estradiol, |ooking at agoni st
activity of tanoxifen. And what you're going to see
here is that ral oxi fene which is shown here and a pure
anti-estrogen 1C 182780 are not functioning as
estrogens, they're functioning as inverse agonist,
they're functioni ng as pure ant agoni st s.

So when nodels where tanoxifen was able to
mani fest partial agonist activity, raloxifene does

not .
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There is another conpound in this that
we' ve found in our own screen of conpounds, a conpound
which is called GMA638 we basically got from-- to
study, and this conpound al so basically was dead in
t hese TAF1l, TAF-2 assays.

And so what we were interested in doing
then was, was to see if these conpounds here, which
were not AF-1 agonist, could they actually protect
bone. And so the only data | have is on the conpound,
whi ch we did ourselves, with GA6638, and just taking
it as a representative nenber, and this is a tanoxifen
derivative, a slightly different here, the carboxylic
acid group here, and this is a high affinity estrogen
receptor |igand, and guess what? Wen you go into
bone, this conpound is just as protective as estrogen
in ovariectom zed rats

So basically this is just one slide
showing this data, this has already been published.
This is the bone mneral density in ovariectom zed
rats -- | beg your pardon, in Sham operated rats.
This the bone mneral density in ovariectom zed rates,
this is the bone mneral density in rats that have got
ovari ect ony pl us estradi ol or i ncreasi ng
concentrations of this GAb638.

So | think then that this data then was
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di sappointing from one respect, but also it was
intriguing from another. It did say that a
rel ationship exi sted between AF-1 activity and uterine
proliferation. | think we can nake that statenent
wi t hout any exceptions. Anytine you have AF-1 agoni st
activity you have uterine proliferation. Raloxifene,
GWb638, they do not have agonist activity in this
assay. However, | think that this point here is the
point that | think we're going to take hone today, in
that right now there does not appear to be a
relationship between the classical ERE agonist
activity and the ability to preserve bone.
Now, I'mgoing to show you in the last two
slides how | put all this together. So here is a
conparison of all the conpounds that | can get
preclinical data for and | ooked at their ability to
protect bone and then | ooked at the various steps in
the estrogen receptor signal transtruction pathway
that they acconplish. And so in blue here are all the
activities that are in common anong those conpounds
t hat protect agai nst bone.
One thing that vyou're going to see
straight away here is that AF-1 or AFR-2, which is the
cl assical agonist activity, does not appear to be

required for bone protection. The conpound IC 182780
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is a conpound that basically is not as good as
estrogen and actually has very conplex effects in the
skel etal system and maybe Dr. Turner will tal k about
this later on.

However, if vyou |look at all these
activities in common, the only thing that | can find
in conmmon is that these conpounds can activate the
receptor, work through the receptor and can deliver
the receptor to DNA No, |'m not saying that the
receptor has to bind DNA, |'m saying that is an
activity that tracks with this.

My favorite nodel, which is not the sane
as Dr . Term ne's favorite model .

Next slide please. Oh, yes, John, could
you put the slide in please. Ckay, 1s that the
transcription apparatus is set up in different cells
to recogni ze the receptor in different ways. And the
way | put this is that we know that different
estrogens drive the receptor into different
structures, and what I'd |ike to propose to you then
is that the transcription apparatus, that is the
pronmotor conplex that is sitting in each cell is
positioned to recogni ze these conpletely differently.

| believe that the estrogen receptor in

t he presence of ral oxifene and tanoxifen works in the
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classical pathway in that it binds to a ERE and drives
estrogen responsive genes. But what | believe is that
that is only permtted in sone cells and the bone
cells or the cells responsible for bone protection
happen to be those.

l'mgoing to tell you why | believe that.
First of all this is a cartoon of what |I'msaying, is
that the different conpounds drive the receptor into
different structures and that these fit like a |ock
and key. And so, say, that estrogen A can fit like a
| ock and key into the transcription apparatus in al
of these cells, whereas estrogen B may give you say
for instance which may be tanoxifen for instance would
give you a restricted activity and then another
conpound which is nore restricted would have a very
restricted lock and key fit into this nolecule.

The reason | believe this is because now
Bert O Milley's group and our group and Pier
Shonbone's group and Rosenfield' s group and Evans'
group have all shown that the estrogen receptor and
steroid receptors in general don't work in vacuuns.
They work in association with other proteins that
decorate this receptor, and inportantly the expression
level and the relative expression |evel of these

different decorating factors change fromcell to cell.
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You can convert tanoxifen into a full
agonist or a full antagonist by altering not the
receptor, not altering the gene products, but by
altering t he relative expression of t hese
transcription coactivators and corepressors. And so
| think that then what we're going to find out when
all is said and done is that estrogen drives the
receptor into different confirmations. This permts
a restricted association of the receptor wth
different cofactors and it is the cell specific
expression of these cofactors that permt the SERVS to
function.

Remenber what | said at the begi nning, and
"Il reiterate again, not all estrogens are the sane.
This is why | believe then, and | believe that the
mechanistic basis for this is entirely dictated
through the confirmation of the receptor and its
ability to interface with the transcription apparatus
in different cells. Thank you very nuch for vyour
attention.

ACTI NG CHAIR MOLI TCH: Thank you very
much, Dr. MDonnell.

We're now going to have Dr. Hayes who is
going to be speaking to us on bionmechanica

characteri zati on.
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Do you want to ask a question? Ckay, Dr.
Cara has a question for Dr. MDonnell?

DR. CARA: Yes.

A question for you. It seens to ne that
there are two very critical issues that we kind of
need to tease out in relation to raloxifene and its
affect on bone. One is whether or not it should be
consi dered an estrogen , vis-a-vis the FDA guidelines,
that require denonstration of fracture data. The
other is whether or not the sponsor needs to adhere to
t hose gui del i nes based on the tenporal nature of their
application. But the first issue is an especially
critical one that I'mhaving difficulty with and that
is what is an estrogen.

DR.  McDONNELL: That's the title of ny

| ast grant.

DR. CARA: |I'msorry?

DR.  McDONNELL: That's the title of ny
| ast grant.

DR CARA: So |I'mhoping that you m ght be
able to clarify for ne what an estrogen is. | nean |

have difficulty thinking that tanoxifen 1is an
estrogen, and vyet, you know, by sone people's
definition that it does interact wth estrogen

receptor neans that it is.
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DR McDONNELL:  Yes.

DR. CARA: So do you have any sense of
what you woul d call and estrogen or non estrogen?

DR McDONNELL: That's a very good point.
| think that the old hypothesis or the established
hypot hesis what an estrogen is, is sonething that
basically exhibits estrogenic activity 1in the
reproductive systemor mmcs the actions of estradiol
in the reproductive system okay, that's the classical
physi ol ogi cal definition.

However, | think that now since we've
expanded estrogen action beyond the reproductive
system into bone, breast and brain, that the
definition really kind of falls dowmn a bit. And so |
basically consider estrogen as sonething that wll
mmc the actions of estrogen in the organ with which
it's being studied. So for instance tanoxifen in the
bone is an estrogen because it mmcs sonme of the
est rogen.

Now, is it a strong estrogen? No, it's a
weak estrogen. Is it going to do the sanme thing as
estrogen? Probably not. |It's going to do a subset of
what estrogen does, but it's still an estrogen because
t he phenotype is the same, but it may not be as strong

as estrogen. | nean | know that sounds a little bit
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of a silly semantic argunent, but that's probably the
best we can do right now.

ACTI NG CHAIR MOLI TCH:  Thank you.

Do you want to nake a conment ?

DR HRSCH 1'll comment on that briefly
in nmy presentation because now | think there is
evi dence that suggests that the SERMS are actually
m m cking natural pathways, and that what we're
dealing with is that when we tal k about estrogen we
tend to think of estradiol. Estradiol is not the only
estrogen. And that not all natural netabolites of
estrogen have the sane effect of estradiol, and the
SERMS are m m cki ng those pat hways.

ACTING CHAIR MOLI TCH  Let's go on then to
our second discussion this norning from Dr. W] son
Hayes who is from the newy conbined Beth Israel
Deaconess Medical Center, who is going to be speaking
on the bionechani cal characterizati on of osteodynam c
agents and preclinical studies.

DR. HAYES: Could |I have the first slide
pl ease. |"ve been asked this nmorning to briefly
summari ze sone of the nmechanical characterization
procedures that we use in evaluating osteodynamc
agents such as those being discussed today.

Next sli de. The fractures that are the
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consequence of age related bone loss are clearly a
structural failure of bone. And as much as we can
focus on the biology and nolecular biology of
ost eoporosis and bone loss, we need to realize that
this is like the ceiling falling down, and we need to
understand not only the role that bone plays in these
structural failures, but also the role of |oading
conditions. W tend however to focus on the fact that
age rel ated one | oss changes both the density and the
architectural features of bone.

Next slide. But it's inportant to keep in
m nd that perhaps 90 percent of age related fractures
of the hip and about 50 percent of age related factors
of the spine are associated wth falls. And the
forces generated under these conditions can overwhel m
the load carrying capacity of the spine, and so we
need to keep in mnd the changes that we can affect
W th osteodynam c agents and the forces that can get
generated in such falls.

Next slide. What |I'd like to do is very
briefly review a crucial point of bone bionechanics,
that of the difference between material and structural
properties of bone. "1l summarize for you very
qui ckly the bi omechani cal testing techniques that are

used in the field and were used in testing this agent,
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and then give sone typical results. In our
| aboratory's case it's nostly fromthe experience with
el andronate in both the small animal, rat, and a | arge
ani mal, non human primte nodel

Wen we test a bone in the |aboratory we
can do a test on the whole bone at the organ |evel or
what the engineer's refer to as the structural |evel
of bone. And here the relevant information is
provided by a force deflection curve. And we
characterize failure by the ultimate |oad carrying
capacity of that structure. However, what we're
interested in, in determning nechanisns is what
changes occur with the material or bone tissue. And
there is we're doing a sinple experinent in
conpression. W sinply divide by the cross sectional
area of a small specinen of bone and we plot instead
a stress/strain curve.

So we refer to this I evel of behavior, a
force deflection curve which represents the entire
structural behavior of the bone as the structura
| evel of behavior and report ultimate load. O if we
can renove a small specinen of the material and thus
normal i ze out the geonetric effects by dividing by
cross sectional area, we can plot a stress/strain

curve and thereby report the material behavior of
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bone.

Next slide. So a force deflection curve
defines structural behavior since the specinen
geonetry is included a stress/strain curve normnalizes
out that geonetric effect. What's inportant here is
that in long bones in particular geonetric changes can
acconpany drug treatnent effects or aging, and so we
tend not to see changes with nmany of these agents when
we exam ne the structural behavior of whol e bones.

Next slide. Typical tests we do in snall
animals and in large aninmals is sinply take vertebral
bodi es, nmount them in some way, either by cutting
across the ends or nounting them in end caps and
subjecting to conpressive loads until they fail and we
report a structural failure level and ultimte | oad
carrying capacity.

Next sl i de. W typically plot a |oad
devel ection curve, |oad displacenent curve, and woul d
report the results as the slope of that curve or
stiffness and the ultimte load or |oad carrying
capacity.

Next slide. Typically however, if we're
interested in reporting what's going on at the tissue
| evel, we mght normalize those results by determ ning

an area fraction of bone and dividing that ultimate
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| oad carrying capacity by cross sectional area. This
is fromrat vertebral bodies shown in |ongitudina
cross section. what's been done in the studies that
have been presented to us here is it has been
normal i zed by a cross sectional area determ ned by an
elliptical approximation to the external dianeter of
t he bone.

Next slide. For characterizing the
structural behavior of whole bones, we tend to nount
bones in bending and load them to failure. That
represents a structural failure of bone.

Next . And then we can by appropriate
mani pul ations of those data in determning the
cortical area and the distribution of that area or the
nonment of inertia of that area, we can nake estinmates
of the tissue level strength of that bone. What ' s
inportant to realize is that the nonent of inertia
varies as the fourth power of the radius, and so with
agi ng the subtle changes that can occur in geonetry
increase in periosteal and endosteal dianeters
t hi nning of the bone, but a general radial outward
drift can create a cross that is nuch nore efficient
in resisting bending, and therefore confound or mask
any structural changes when reported at the tissue

| evel .
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Next . So let me report on two studies
done in our |aboratory. They dealt wth the
evaluation of elandronate in these bionmechanical
met hods. First a treatnent nodel 1in the rat,
eval uated by both hi stonorphonetry and bi onmechani cs.

Next sli de. These were rats that were
ovariectomzed at six nonths, allowed to becone
ost eopenic and then treated over a period of one year,
next, with both I ow and hi gh dose conpared to vehicle
and non ovariectom zed control s.

Next . As is quite typical in these
studies there are relatively subtle changes in bone
m neral density at the fenoral md shaft, with high
dose being, and control being different from
ovari ectom zed ani mal s.

Next slide. But when one | ooks at the
structural data, the ultimate | oad carrying capacity,
because of the changes in cross sectional area and
moment of inertia, these differences tend not to be
significant and that's a fairly consistent finding.

So estrogen deficiency reduces bone
mneral density, but typically doesn't have a
significant ef f ect on structural properties.
Treatnent with high dose elandronate in this

particul ar study increased BVD but had no significant
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effects on structural properties.

Next slide. This is what happens to
vertebral cross section with ovariectony and vehicle
treatment, next, and that's to be conpared wi th high
dose elandronate which is indistinguishable from
untreated, un-ovariectom zed ani nmal s.

Next. And here one can see a dose rel ated
response with the ultimate | oad carrying capacity of
t he vertebrae significantly i ncreased over
ovariectom zed aninmals and indistinguishable from
controls.

Next sli de. An inportant issue of the
safety of these agents is evidenced by a plot of
ultimate |l oad versus area fraction or bone mnera
density. And we like to see as we have seen in sone
of the data presented by the sponsor today that the
normal relationship between density and | oad carrying
capacity is maintai ned across these experinents.

Next slide. So a summary of this |unbar
vertebrate data, estrogen deficiency reduces the | oad
carrying capacity and the agent that you're | ooking at
you like to see bring it back to normal conditions.

Next. We also always try to evaluate a
| arge animal nodel. This was the effects of two years

of elandronate in a prevention nodel at |ow and high
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dose in ovariectomzed baboons eval uated by
hi st onor phonet ry, bi ochem cal mar ker s and
bi omechani cs.

Next slide. The experinental design is
shown here, next, and once again when |ooking at
vertebral cancellous bone, in this case snal
speci nens were renoved and we could calculate the
strength of the bone as normalized by cross sectional
area and you can see the significant increase
ovariectom zed vehicle treated animals with high dose
el andr onat e.

Next sl i de. And once again the
mai nt enance of the normal relationship between density
and vertebral strength across all experinental groups
i ncludi ng those treated by agent.

Next slide. So a single parallel
rel ati onship between strength and the strength of
vertebral trabecul ar bone and density was nai nt ai ned,
and the agent that you're |ooking at maintains these
normal strength density relationships.

Next . So we tend to focus in these
studies on the bionmechanical consequences on bone
itself. And | would sinply like to close with the
poi nt that that shouldn't be our exclusive focus, that

as we evaluate fracture data we need to be aware, next
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slide, that these fractures represent a delicate and
sonmewhat conplex interplay between the |oad carrying
capacity of the bone which can be changed by these
agents, and the |loads that are actually applied to the
bones whi ch sonetines cannot. Thanks very nuch.

ACTI NG CHAI R MCOLI TCH:  Any questions for
Dr. Hayes fromthe commttee, the panel?

We'll go on to the third discussion this
nmorning, which is Dr. Russell Turner from the Mayo
Clinic who is going to discuss the interpretation of
preclinical studies.

DR. TURNER  Thank you. What 1'll do is
make sone brief comments regarding the interpretation
of the preclinical data, and when | get ny slides, and
primarily what 1'Il be talking about is the rodent
nodel , the ovariectom zed rat nodel and what we can
learn fromit.

The ovariectom zed rat nodel is a nodel
that is recommended in the FDA guidelines for studying
agents for osteoporosis, and this is an accepted nodel
for estrogen deficiency induced bone | oss. And when
we | ook at this slide showing some mcro CT i mages of
the rat bone one nonth follow ng ovariectony, the
ost eopeni a that occurs in the cancellous bone is quite

cl ear. It's not as obvious, but the rat al so | oses
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bone from the endocortical bone surface, and thus
mmcs the sights of bone loss that occurs in post
menopausal wonen or younger wonen who have had an
oophor ect ony.

The nmechani sm of the bone | oss appears to
be simlar and possibly identical to what occurs in
humans. That is there is a net increase on bone
resorption that's associated wth an increase in bone
turnover. And we can see there is increases in the
nunber of osteoclasts in both cortical and cancel |l ous
bone surfaces, but because of the much nunber of these
bone resorbing sells on the trabecul ar surfaces we see
a nore rapid | oss of bone fromthat site.

Ckay, now the issue of whether or not
ral oxi fene or SERVMS in general should be considered to
be estrogens | think is a very inportant issue. And
| think it is very inportant to recognize that we're
not dealing with a single estrogen physiologically,
we're dealing with a nunber of different conpounds.
That in the post nenopausal wonman the estrogens that
are in the highest circulating anounts are 16 hydroxy
estrone and 2 hydroxy estrone.

In vitro studies have shown that this
agent in fact has very low |l evel of estrogen activity.

It binds with noderate high affinity to the estrogen
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receptor and can bl ock other estrogens frombinding to
that receptor and thus it can function as an estrogen
antagonist. In contrast 16 hydroxy estrone has nore
estrogenic activity. Well, invito it turns out that
this agent has a profile of activity on target tissues
that is very simlar to tanoxifen, in fact | would say
alnost identical to taxnoifen in that it is a partial
antagoni st in reproductive tissues, and it's nearly a
conplete agonist on the skeleton and on the
cardi ovascul ar system at | east in ternms of
chol esterol |evels.

Could I have the next slide? So fromthat
perspective it would appear that the SERMS are
m m cking some actions that can occur with natura
conmpounds, and from ny point of view they should be
considered to be estrogens.

Now, although the rat nodel is in many
ways an excellent nodel, there are sone [imtations to
this nodel. Firstly, estrogen has effects on
virtually every aspect of bone netabolism including
bone growt h. Now, the effects of estrogen on bone
growmh are very relevant to peak bone mass, but are
not relevant to post nenopausal osteoporosis, at |east
not directly. And this is illustrated in this pair of

slides. This is an aninmal that's been ovari ectom zed,
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this is a ovariectomzed rat that has been treated
with estrogen for seven days, and one sees a |ot nore
bone just underneath the growh plate.

Now, this bone does not result because of
an increase in bone formation, but rather it results
because of an inhibition of bone resorption or
actually resorption of the calcified cartilage at the
grow h plate. Now, if one were to look at this
sonetinme later we'd find a lot nore bone in the
met aphysis, but it's by a nechanismthat again is not
relevant to what occurs in an adult. So it's very
i mportant when investigating or using the ani mal nodel
to focus on what's occurring in the adult.

Could I have the next slide? kay, the
second limtation of the rat nodel is that it is a
very poor nodel for |looking at cortical bone
renodeling. There's very little Haversian renodeling
occurring in the rat. Therefore, the FDAis wise in
requiring studies being perfornmed in a |arge aninal
nmodel in which there is Haversian renodeling. The
difficulty wwth the large animal nodels is that none
have shown consi stent responses to estrogen
defi ci ency. However, they're still very inportant
because they wll allow you to identify any

abnormalities that m ght occur in the cortical bone.
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So it's very inportant to look at these nodels,
investigate whether there's a deterioration of bone
qual ity.

Okay, finally I'l'l make a few additional
comment s about sone of both positive and negative data
related to raloxifene. In terns of the effects on the
rat skel eton ral oxifene appears to be a pure estrogen
agoni st in terns of bone volunme. Wat we're conparing
is the ovary intact animals, here is ovariectom zed
animls, and estradiol and raloxifene are equal in
terms of their ability to prevent cancellous bone
loss. But is the bone nornmal in appearance? And if
it were abnormal, could we identify it with the aninal
nodel s? Those are inportant questions.

Looking at the histonorphonetry of the
bone it is very clear that there are no fibrosis has
occurred. And this is just show ng an exanpl e of what
we'd be looking for, this is trabecul ar bone and we
have this layer of fibrotic cells that are present
adj acent to the trabecular. This occurs when you give
a rat continuous treatnent with parathyroid hornone.
And so that type of abnormality is easily detected in
the aninmal nodel and is not present with any of the
SERMs i ncl udi ng ral oxi fene.

This is a mneralization defect. This is
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what occurs when a rat is flowm in orbital space
flight. There is a defect in the ability to
adequately mneralize the bone. Again we do not see
this type of defect occurring with the SERMs.

Fluoride was nentioned earlier, the
m neralization defect that occurs wth fluoride as
wel|l as the defect in the nechanical properties of the
bone is easily observable in the rat nodel.

Finally this is just |ooking at sone
mechani cal testing of rats that have been given high
| evel s of alcohol for a prolonged period of tine.
That also results in a defect in the mneralization of
t he bone, and one can easily identify abnormalities in
the structure of the bone.

The last thing | want to nmention is that
the rat nodel, at least in terns of |ooking at the
effects of ovariectony and estrogen repl acenent has
been predictive. Dr. MDonnell rightly nmentioned the
significance of the Love study in 1982 which showed
that cancer patients being treated with tanoxifen had
a higher bone nmass than woul d be predicted. Vel |
work that was done and published five years earlier by
two | abs, one Dr. Jordan and one our's in the rat,
basically showed that very simlar results in the

estrogen deficient animal, and so it's ny belief that
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t hese preclinical nodels are very, very good at
predicting the actions of pharmacol ogi cal agents on
the skeleton at |east regarding estrogen deficiency
i nduced bone | oss.

ACTING CHAIR MOLI TCH: Are there any
questions for Dr. Turner by the nenbers of the panel ?

Thank you very nuch.

| think we can now turn to the formal FDA
presentati on. Dr. Kuijpers will be discussing a
review of the preclinical issues.

DR. KUl JPERS: You're going to get a
l[ittle break here because | need, what's it called, a
transparency, a slide shower. s this working now?
Okay, I'Il try to talk clearly anyway.

| wanted to dwell just for a few m nutes
on the bone quality studies that have been done with
ral oxi fene by the sponsor. W' ve tal ked about this
already quite a bit this norning, so | don't want to
spend too nmuch tinme on it. But basically I want to
concentrate on the long term bone studies that were
done in rats and nonkeys. In rats there was a 12
nmont hs study, nonkeys a 24 nonth study.

As shown in simlar graphs before on other
bone sites, ovariectony of rats at the zero nonth tine

poi nt has an effect on the bone mneral density. This



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

165
is a graph for the vertebral bone mneral density
which is decreased by ovariectony over an extended
period of tinme. This decrease is then prevented or we
can say increased by either ral oxifene or estradiol at
both optimal doses. |In this study the Sham group was
al so followed over the whole period of tine.

If you look at two tinme points in the
study, six nonths and 12 nonths, and the effect of the
treatnent, the ovariectony and the treatnment on the
vertebral bone strengths -- BMD and get the foll ow ng
picture. Ovariectony again decreases the strength of
the vertebrae at both six nonths and ten nonths, while
estradiol here and here and raloxifene increase
vertebral bone strength as conpared to the OvVX
control

Significant effects were seen at siXx
nmonths and the little asterisks nean that the val ues
are different from the OVX controls. Si gni ficant
effects were not seen at 12 nont hs, although the sane
trend in vertebral strength did appear.

A graph for the results, or plotting the
results this way, for the nonkey study was shown al so
this norning. This is a graph for the rat study where
we can plot vertebral BVD, in this case vertebral BMD

agai nst vertebral breaking force, which is the force
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needed to break the vertebrae in conpression. This
| ooks like, as shown in this slide, there is a
correlation with a correlation coefficient of .39
whi ch neans the points are scattered around the |ine
alittle bit, but there is, one can say, that part of
the effect on vertebral breaking force is due to an
effect on vertebral BMD or associated with an effect
on vertebral BND.

If we | ook at the slope of this |ine you
can just nmke an agreation of the line and then to
| ook at what the slope is, but what | did is just nade
a quick calculation of, if you change the vertebral
BVMD one percent, say for exanple, going fromthe 500
point to, that would be 505 which is a one percent
change, how much percent change is that going to give
you in vertebral breaking force? In this case it's .8
percent. That's what these two nunbers nean. This is
for rat vertebrae.

Results of the nonkey study, 24 nonth
treatment, nonkeys ovariectom zed at zero nonth tine
point. Shamcontrols in this study gained quite a bit
of bone nmass, about seven percent over the whole tinme
course of the study. Ovari ectom zed nonkeys al so
gained a little bit of bone mass, but quite a bit |ess

than the Shamcontrol, so they did develop a relative
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ost eopeni a.

Treatnent of these nonkeys, the OVX
nmonkeys, with premarin showed this result, BMD was
reversed back to Sham |evel. Treatment wth
ral oxi fene, two different doses, raloxifene one and
five ngs per day al so i ncreased BVD as conpared to OVX
with the effect of 5 MKD ral oxi fene being significant,
and the effect of premarin being significant. The
effect of the one ngys per kilogram per day dose
ral oxi fene was not significant.

In this study at the 24 tine points, the
nonkeys were -- and the bone was renoved and tested,
bi onechani cal testing. Strength of the vertebrae at
the 24 nonth tinme point was as seen in this slide
controls ovariectomzed animals premarin treated,
ral oxi fene | ow dose and hi gh dose treated, there were
no significant differences between all the groups.

Wen corrected for the area of the
vertebrae, in other words if we divide the force
that's needed to break the vertebrae by the area of
the vertebrae, the only significance effect was seen
at the premarin group where the resulting paraneter
which is called ultimte stress was increased.
However, the area, the determ nation of the area of

the vertebrae was, could have been npbre accurate.
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Just quickly breaking strength of fenoral
neck at 24 nonths Sham control, OVX control, premarin
and two doses of raloxifene, no significant
differences between any of them However, again
plotted in a correlation diagram there was a
significant correlati on between BVMD and ultinmate force
needed to break the vertebrae. And in this case
anal ogous to what | showed you for the rate data, a
one percent change in BMD will give a two percent
change in vertebral ultimate force.

| want to nove on to sonme other data from
the two year nonkey study. One has sone data on
coronary artery atherosclerosis in the nonkey study
were treated for two years. The intimal area of the
coronary arteries was neasured and this is a paraneter
that's representing plaque size.

Sham controls are shown here. ovX
controls here. Plaque size was increased. Effect of
premarin is represented by this bar and ral oxifene by
these two bars. There was no significant differences
between the ral oxifene treated and the OVX controls,
while the premarin treated had a decrease in plaque
size. It needs to be said however that, if we divide

this group, this premarin group up into subgroups
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according to estradiol level in the serum there was
al so no significant differences between premarin and
OvX when we |ook at the nonkeys with the |owest
estradiol |levels. Nevertheless that does not change
there result that raloxifene was no different from
OvX.

I'"'m going to skip this for now it's
probably the nost interesting, but just briefly since
there has been no discussion of the aninal
carcinogenicity data, | just want to show there are
two nore findings. According to regulatory protocols
two nore studies were done, one in mce, one in rats.
The mce were treated with ral oxifene for 21 nonths,
rats were treated for two years, and tunors were
di agnosed at the end of the treatnent period. In this
table is showm the results fromthe mce study. In
the female mce there was one positive tunor finding
in the ovary. In the male mce there was a positive
finding in the testis and the prostate.

The findings, the incidents of the tunors
are shown in these rows. And the doses at which the
tunors appeared are expressed in this table only as
mul ti pl es of human, expected human, exposure at the 60
nmgs per day dose. So for exanple, let's say here

there is an exposure of .3 tinmes the human exposure,
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inthis case there was a positive finding, for exanple
in the instances where animals wth ovarian
neopl asi as.

And the ovarian tunors and the nechani sm
of the formation of the ovarian tunors it's not
unlikely that these tunors are caused by a indirect
effect, | nmean to say an effect of raloxifene on
pituitary gonadotropin levels in the serum of these
mce, which are increased due to anti-estrogenic
action, sinple action of raloxifene. |In other words
ral oxi fene may cause these tunors indirectly and not
via a direct effect on the ovary. The sponsor has
supporting data for that.

The rats, the positive tunor findings in
the fenmales were also in the ovary, however the
i ncidents was not as high, one, one and eight in the
various dose groups, and it was really only
significant above the control and the dose group
that's had an exposure of nore than 400 tines the
human exposure | evel. Thank you.

ACTING CHAIR MOLITCH Dr. Kuijpers, does
t he Agency have any conclusions based upon your
anal ysi s?

DR KU JPERS:. No.

ACTI NG CHAI R MCOLI TCH: No.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

171
Are there any questions fromof the panel
here for Dr. Kuijpers?
DR H RSCH  Yes.
Could vyou just give a sunmarizing
statenent of what the positive findings were? |'m not
sure | could follow all the details --

DR. KU JPERS: The positive --

DR. HHRSCH: -- interesting details --

DR KU JPERS: |'msorry?

DR. HHRSCH: | said |I'mnot sure | could
follow all the many interesting details you've

presented, and I wonder if you can give us a sumrary
st at enent .

DR. KU JPERS: Yes. Wth respect to the
bone quality studies, a sunmary would be that it | ooks
like ral oxifene has a positive effect on both BMD and
bone strength. The effect wasn't always statistically
significant, which mght have several reasons, but we
don't know whi ch one. It could be sample size, it
coul d be accuracy of neasurenents.

Let's see what else did | show The tunor
findings, the tunor findings in the mce perhaps at
first site would raise concern, and we still don't
know what -- we cannot exclude what the nmechanismis.

In the mce the ovarian tunors mainly because |ike |
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said by an increase in the OH levels, in the OHC
| evel s of these mce, and there are indeed data that
show that treatnent with ral oxifene of mce for one or
two nmonths increases these levels up to fivefold in

t he highest dose group. That's basically all there

iS.
ACTI NG CHAIR MOLI TCH:  Dr. Kreisberg?
DR KREISBERG | seemto sense, unless
m sunderstood it, some inconsistency wth the

information that you presented and the di scussion that
we had earlier this norning fromDr. Dere concerning
artherogenicity. It seens to ne that the inplication
was that the indirect markers of artherogenicity were
i nproved and what ever basic information the firm had
on artherogenicity was in the direction of being
protective. Wereas you denonstrated no protection
fromral oxifene in an ani mal nodel of atherosclerosis,
was that a primate nodel ?

DR KU JPERS: This was the prinmate nodel
in which al so the bone paraneters were assessed. Yes,
it was a two year study.

DR KREISBERG | wonder if you woul d put
that slide back up for a noment. Well, forget about
it.

DR. KUl JPERS: | can find it.
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DR, KREl SBERG Well, everything is
dissimlated there.

DR KU JPERS: Ch, this is gone, yes. It
makes it hard.

DR KREISBERG Could you tell ne alittle
bit about the nodel, is this the typical primate node
of dietary induced atheroscl erosis?

DR. KUl JPERS: As far as | know it's a
nodel that has been used by a group in North Carolina.

DR. KREI SBERG Ckay, | amfamliar with
t hat .

DR. KU JPERS: Okay. | just don't know
the details, | don't know that many details about it.
The sponsor nentioned sone results on the aortic
chol esterol conpound in rabbits where raloxifene
decreased the content -- OVX controls, those data,
those seens to go in different directions, but | don't
have an expl anati on.

DR KREISBERG Well, | think the primate
nodel is nore relevant to the human than is a rabbit
nodel , although |I may be wong --

DR. KU JPERS: Perhaps, yes.

DR KREISBERG -- and it seens to ne, do
you know how many ani mals were invol ved?

DR. KUl JPERS: In this study there were
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between 20 and 25 aninmals per dose group. And in
these aninmals LDL |levels were increased conpared to
the OVX controls, but HDL | evels were not changed.

DR. KREI SBERG  You said the LDL |evels
were increased in the raloxifene treated group, did I
understand that correct?

DR. KU JPERS: Let's see, | nmade a note
somewhere, which | probably can't find right now

DR. KRElI SBERG Ckay.

DR KU JPERS: | know the HDL Level s were
not changed as conpared to the OVX controls.

DR. KREI SBERG Wll, we --

DR. KU JPERS: LDL levels, 1'll have to
|l ook it up, what the LDL levels were. No, it's not
here. The LDL levels were increased in the OVX
controls and were decreased by premarin and ral oxifene
treat nent.

DR. KREI SBERG So the drug produced the
desirable changes in the lipids that we were told --

DR KU JPERS:. Yes.

DR. KREI SBERG -- but nonethel ess there
was evidence anatomcally that there was nore
at heroscl erosi s?

DR KU JPERS: That there was no change as

conpared to OVX, no significant change.
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DR. KREI SBERG Right. But there was no

protection relative to the conjugated estrogens that
wer e used?

DR KU JPERS. The data suggest that there

wasn't.

DR. KRElI SBERG  Ckay.

ACTI NG CHAI R MOLI TCH:  Dr. New?

DR. NEW In the non human primte was
there any --

DR. KU JPERS: Wat was the question?

DR NEW -- in the non human prinmate, the
nmonkey - -

DR. KU JPERS: Right.

DR. NEW -- was there any evidence that
ovari ectom zed ani nal s showed a significant difference
fromthe Shanf

DR. KU JPERS: In what --

DR.  NEW Well, | nmean | don't know
because | thought that we were told by Dr. Turner that
| arge ani mal s do not show signs of estrogen deficiency
when conpared to mce who do show estrogen defi ci ency.

Russell, were you including cynonol gus
nmonkeys in that?

DR TURNER | was referring to the |evel

of consistency, that individual studies have shown
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bone loss in the primate, but not all studies have
shown bone loss. This study did not show bone | oss
possi bly because the fact that the aninmals were still
increasing in bone mass. |In other words the controls
i ncreased in bone mass during the experinmental period.
There was a rel ative osteopenia that was statistically
significant, but it wasn't a true loss, a | oss nmeaning
fromyour starting point decreasing.

DR NEW So isn't there an estrogen
effect?

DR. TURNER  On what paraneter?

DR NEW Well, you give it to ne.

DR TURNER There was an estrogen effect
on bone nmass Dbecause the animals that were
ovari ectom zed had a | ower bone mass, but it was not
because of a loss, it was a failure to form as nuch
bone. And then the treatnents, both ral oxifene and
the premarin, both had tended to normalize it back to
the Sham operated animals, and in raloxifene | think
t he dose response was seen there was two different
treat nents.

DR, NEW | need to know also the
mechani sm by which you say that ovarian tunors were
i ncreased was a nechani sm by which there is el evated

LH |l evel s owng to the estrogen deficiency. Does LH
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i njections produce tunors in mce ovaries? | don't
think that's true.

DR. KU JPERS: There are animal nodels,
ot her animal nodel s or studies done in mce where for
exanpl e ovaries are renoved and the estradiol |evels
in the serumdrop causing an inhibition of the nornal
negati ve feedback on pituitary secretion.

DR. NEW Let nme make nyself clear.
don't deny that the LH |l evels rose --

DR. KU JPERS: Right.

DR NEW -- what |'mquerying is whether
the rel ati onship between el evated LH | evel s and tunors
exi st?

DR. KUl JPERS: | don't know if anybody
knows.

DR. BRAUNSTEI N: As | recall there are
tunors that occur in the estrogen knockout m ce where
you'll get sone ovarian tunors in that setting. So
agai n suggestion that a high LHis stinulating it.

DR. NEW But certainly mce have been
given LH for a long tinme, and | don't know of any
increased incidents in ovarian tunors. Do you know
about that, denn?

DR. BRAUNSTEIN: I n humans?

DR NEW No, in mce.
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DR BRAUNSTEI N:  No.

ACTI NG CHAIR MOLITCH. Dr. Cara?

DR. CARA: Just a follow up to Dr. New s
guestion regarding the non human primate studies.
Does the fact that bone mneral density did not
decrease in the ovariectomzed aninal really
invalidate that study? | nean can you still draw any
significant conclusions fromthat?

DR, TURNER: | think the principal
conclusion that you can draw is that none of the
treatment arns, either raloxifene or wth the
premarin, had any detrinental effects on the
nmechani cal properties or of the structural properties
of the bone, rather growi ng bone. You can't claima
protective effect on bone | oss when there is no bone
| oss. You can eval uate whether or that there was an
detrinental side effects, and that's especially
inportant to do in ternms of was there any
abnormalities that could have occurred in cortica
bone renvodeling.

ACTI NG CHAI R MOLI TCH:  Any ot her questi ons
for the panel ?

Dr. Kuijpers, just to be sure that we
understand exactly your analysis, can we get you to

concl ude whet her you had any maj or di sagreenents with
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how the sponsors interpreted their data, were there
any problens that the FDA found with the preclinical
subm ssions? |I'mnot sure | could gather from your
presentation if we should be focusing on sone
particul ar di screpancies that the agency found.

DR KU JPERS. Wl |, the discrepancies are
mainly in the extent and significance of the effects,
t he physical significance of the effects. That's not
a good answer, right? I'msorry?

DR. CARA: You said that there are
differences in your interpretation of the effects.
VWhat are the differences?

DR. KUl JPERS: No, |I'm saying that ny
evaluation or our evaluation differs in our
conclusions with respect to statistical significance.
| mean, if there is, for exanple, no statistically
significant effect on bone strength at a particul ar
bone site. That suggests that there was no
detrinmental effect, but it doesn't give us nuch
information whether there was a positive effect
either. This, for exanple, is a case in the nonkey
st udy.

DR. CARA: So, if I'"'minterpreting what
you' re saying correctly, your conclusion is that the

preclinical data do not show any beneficial effect in
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terms of bone architecture, bone strength, bone
m neral density in the two species that were tested

DR. KU JPERS: No, that would not be ny
conclusion. In the rat study, especially long term
rat study, there were significant positive effects on
MBD and they were associated with significant effects
at certain tinme points on bone strength.

In the noney there was significant effects
on BMD, and there were effects that you woul d expect
if BMD is a predictor of bone strength, but those
effects were not specifically significant. They were
only specifically significant when you | ook at themin
the correl ation di agram

DR CARA: But we heard that there was no
significant effect on bone mneral density in the
nonkey?

DR TURNER Ch, what | was commenting on
was no bone | oss --

DR. CARA: Right.

DR. TURNER -- and therefore you cannot
tal k about whether you had a protective effect on bone
| oss. There was an effect on the rate of gain of
bone.

DR. CARA: Sure.

DR. TURNER: Okay, as is shown in that
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di agram there, but that type of change is not what
you' re expecting to see in a post nenopausal wonan.

DR. CARA: Right.

ACTI NG CHAI R MCLI TCH: Does the sponsor
wi sh to discuss any aspect of the FDA presentation?

DR.  FRANCI S: Yes. My nanme is Paul
Franci s. I'"'m a toxicologist with Lilly, and if I
could take an opportunity to address Dr. New s
question about the hornonal nediation of the ovarian
t unors. In mce they are known to be quite
susceptible to ovarian tunor devel opnent, and because
of this the nmechanisns underlying this effect have
been quite well studied and published and been very
wel | understood at this tine.

And it's known that through a variety of
mechani snms, if that hypothalamc pituitary ovarian
axis is disturbed and produces chronic el evations and
serum LH | evel s, then ovari an neopl asi a does devel op
inmce. Andif |I could have slide A50 I can show you
sone data that we generated in mce given ral oxifene
t hat denonstrat es significant el evati ons in
| ut ei ni zi ng hornone concentrations.

DR. NEW | guess ny question though was
forget about ral oxifene, some of the LH mce, do they

get tunors?
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DR FRANCIS: | haven't seen a study where
t hey've been given LH but there are many studies
where they have produced chronic el evations in LH and
ovarian tunors do arise. This response was observed
with tanmoxifen in a study.

DR. NEW But then how do you attribute
the tunor to the LH rather than the ral oxi fene or the
tanoxi fen since you're giving both, because the LH
rises in response to the drug adm ni stered, so how do
you attribute the ovarian tunor to the rise of LH or
to the drug? | mean | don't know how you di ssenbl e
t hat .

DR. HHRSCH Well, before you answer it,
al so forget about LH and just tell nme if ral oxifene
causes ovarian tunors in mce, whatever nmechanism
just forget the mechanism is that absolutely a fact?

DR. FRANCIS: Wwell, the data we have is
that raloxifene has no genotoxcity or potential
genotoxicity. You mght suggest that that would be an
alternate nmechani smfor ovarian tunor devel opnment. |
guess we rely on the nmechani stic data published that
says, if you get LH levels, you get ovarian tunors. W
have produced that, and it's a difficult experinent |
think to admnister raloxifene to ovary intact

ani mal s.
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DR H RSCH The question is whatever the
mechani sm forget mechanism ral oxifene does cause
nmore ovarian tunors in mce markedly on page 83,
highly statistically significant, is that true?

DR. FRANCIS: That is correct.

DR HRSCH (kay. That's all | wanted to
know.

ACTING CHAIR MOLI TCH: Any ot her comrents
fromthe sponsors?

DR JORDAN. Dr. Graig Jordan, Director of
t he Breast Cancer Program at Northwestern University.

| ' ve spent nost of ny career |ooking at
tanoxi fen for the past 25 years. | can confirmthat
t anoxi fen does produce ovarian tunors in mce. This
was submtted to the FDA back in 1977 when they
inspected this information. However, with mllions of
wonen years experience with tanoxifen there have been
no recorded rises in ovarian cancer wth pre
menopausal wonen or post nenopausal wonen. Cbviously
t he post nenopausal wonen are rel evant here because
ral oxifene is only destined for post nmenopausal wonen.

DR H RSCH: What were they given
tanmoxi fen for?

DR JORDAN: The treatnent for Dbreast

cancer. It's the standard therapy for breast cancer.
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DR. HHRSCH So these are a very unusua
group of individuals who already have a nalignancy.

DR. JORDAN: And higher risk for breast
cancer. | think one of the other things is that
t anoxi fen because of concerns about the toxicity is
probably the nost investigated breast cancer drug and
has been al nost thrashed |ooking for toxicologica
concerns, and the ovary was one of them

DR KAUFMAN: Yes, Dr. Ray Kaufman,
cardi ovascul ar research at Eli Lilly. | had sone
comments to nmake concerning the cardiovascul ar effects
observed in the primate nodel. kay, yes that was an
i nportant study on the effects, cardiovascul ar effects
of raloxifene, and we have followed that up as
i ndicated, analysis of the estradiol tertiles in that
study to get a better perspective on the effects in
relation to blood | evels in the nodel

If | could have slide 26 please. Thi s
woul d be in A carousel A nunber 26. Wlat we wll
are the nean coronary plaque data plotted versus the
various drug treatnment groups fromthe O arkson nodel.
These data are nean averages, direct neans, they are
not nmeans that are back transforned from the |og
transforned val ues. They are the straight neans

com ng out of the study wth groups of approximtely
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20 except we have split out the estradiol groups in

tertiles.

So again the coronary area as a function
of the treatnment groups ovariectony, |ow dose
ral oxi fene, high dose raloxifene. And then the

conj ugated equine estrogen group is split into the
tertiles of low, md and high estradiol |evels.
| nportant note right off the bat is to note the high
degree of variability seen in this nodel. These are
standard errors for groups of about 20 on this side,
rendering the nodel insensitive to detect effects in
this internedi ate effect zone of say 30 to 50 percent
reductions.

Secondly, the doses of raloxifene were
designed to produce clinically relevant blood |evels.
In contrast with the estradiol note the estradiol
bl ood |evels produced by the conjugated equine
estrogen. So of 99 at the lower tertile up to 260 in
t he highest. These are considerably higher than the
Sham | evel s and those produced clinically at .65 ngs
of premarin.

Note that the highest tertile was the one
that was significant as nentioned by Dr. Kuijpers. As
you nove back to the lower tertiles which approach

clinically relevant blood | evel s for conjugated equi ne
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estrogens you |l ose that significance. And in fact you
can see there is really no difference between these
various four groups on the left.

Power anal ysis woul d suggest that to get
effects in this range woul d require between 80 and 100
ani mal s per group which is of course prohibitive for
t hese types of studies.

DR KREISBERG |I'd like to, if I could
I"mnot sure that that's a fair anal ysis of the data,
that's sort of a post hoc approach to it by getting
subgroups divided by tertile of estradiol. And it
seens to ne that we have accepted all of the data from
this particular group of investigators based on the
type of analysis that was done of the estrogen group
as a whol e.

Now, admttedly the estrogen group as a
whol e consi sts of subgroups, sonme of which are nore
protected and other of which are not, but in the
totality of it this, if this is conpared to previous
publications fromthis group of authors, it clearly
denonstrates that the use of conjugated estrogens in
this nodel at a dose that woul d be conparable to what
would be wused in a post nenopausal wonen was
protective against coronary atherosclerosis and the

doses of ral oxifene that you used were not.
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DR KAUFNVAN: | think the question is of
course of conparability to that being used in the
clinic, and | think that the estradiol tertile
anal ysis hel ps to shed |light on whether or not we have
a conparability or not. Again the average val ues were
167 picagrans per nm. versus the clinically rel evant
| evel s achi eved of around 50 to 60 picagrans per ni.

And furthernore we an go into, we have
other nodels show ng activity relative to estrogen
when estrogen is run at clinically relevant blood
| evel s in nodels where we have |ower variability where
we can see effects of raloxifene. And we can either
go into that now or we can discuss that this
af t er noon.

DR KUJPERS: [|'d like to add one little
detail maybe. The levels of raloxifene in these
studies were al so about two to four tinmes higher than
t he expected exposure to humans.

DR KREI SBERG Are we tal ki ng about doses
or are we tal king about blood | evels of ral oxifene?

DR.  KAUFMAN: Bl ood | evels. The bl ood
| evel s at the | ow dose was approxi mately that of the
60 ngs, and of course we had a higher dose in there
too which raised it to approximately three to five

times higher.
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DR. KRElI SBERG | don't agree with your
anal ysi s.

DR. TERM NE: We can discuss that this
afternoon, Dr. Kreisberg because | think there are
many, you know, side issues with respect to that. But
| think with respect to the bone, | think we need to
address whether that nodel really is adequate to
di scuss bone safety. And I'd ask Dr. Lindsay to talk
about that.

DR. LINDSAY: | wanted to address really
t he nonkey study because | think that in addition to
the coments that Dr. Term ne made, the nonkey study
and the other toxicol ogies that have been presented by
the sponsor tell us that this conpound is safe in
terms of the quality of the bone. And of course the
FDA guidelines require that safety to be sure in
preclinical nodels. So | think it's inportant that
the commttee realize that in addition to getting a
phar macol ogi cal effect on the skeleton in the nonkey
despite the lack of bone loss in addition to bone
quality was nornal .

ACTI NG CHAIR MOLI TCH: Thank you very
nmuch.

| think due to the hour we'll divide up

the FDA presentation and do the clinical presentation
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after lunch, and then we'll continue into the general
di scussion at that point. So we wll break now and
return fromlunch at 1:35.

(Wher eupon, at 12:44 p.m, the neeting was

adj ourned to reconvene this sane day at 1:39 p.m)
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AF-T-EERRNOON S E-SSI1-ON
12: 39 p. m

ACTING CHAIR MOLI TCH  Can we all sit down
pl ease so we can get started. W'll begin this
session this afternoon, let's begin the session this
afternoon please with Dr. Coleman fromthe FDA. Dr.
Col eman wi Il present the clinical review.

DR. COLEMAN: Can you hear that? No?
Yes? It's okay? Ckay. I'd like to begin ny
di scussion with a quick review of the FDA gui dance
docunent as it pertains to the appropriate endpoints
for drugs seeking prevention of ost eoporosi s
i ndi cati on.

After that brief conmment I'lIl nove on and
di scuss sone issues related to efficacy, focusing on
bone mneral density fromone of the three prevention
trials study H and also look at the effects of
ral oxi fene on cardiovascul ar endpoints, lipids and
sone paraneters of coagul ation

And then finally finish up with a safety
di scussi on, in particul ar | ook at bone

hi st onor phonetry in human, venous thronboenbol i sm and
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breast and uterine cancer.

The osteoporosis gui dance docunent that
was put together by the Division of Metabolic and
Endocrine Drugs outlines two approaches. The approach
for estrogens seeking a prevention of osteoporosis
i ndi cation, bone mneral density is the appropriate
endpoi nt. For non estrogens bone m neral density is
t he appropriate endpoint for a prevention indication.

If sufficient, if there is fracture data
froma treatnent trial which denonstrates efficacy
there was a slightly different path for estrogens and
non estrogens, and we've heard quite a bit earlier
about he debate of whether or not raloxifene is an

estrogen, and | suspect that debate will continue for

sone tinme.

The next two slides sinply lists the
studies that | wll be nentioning during ny
present ati on. O the three prevention trials,

obviously discussing H | think, is the study you are
all interested in hearing about and I wll present
that shortly. Studying GG is a treatnent of

osteoporosis trial, and | nention this because this is

a source of nmuch of the safety data that 1'Il be
di scussing, and 1'll get back to that study later in
the talk. Oher tw studies that 1'll nmention, GEGY
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and G&GM it's the cardiovascul ar surrogate endpoi nt
study and a bone hi stonorphonetry study.

Now, for study H again this is one of the
three prevention trials. W saw the other trials
earlier today, and this trial again is slated to go
potentially for five years and we have two year
interimdata at this point. This study random zed 619
post nenopausal wonen, one of four groups in equa
fashi on, placebo, raloxifene 60 a day, ral oxifene 150
a day, and premarin .65 a day, and they all were
instructed to take suppl enental cal ci um

Primary endpoints in this trial were the
change in lunbar spine and total hip BMD. These were
measured at approximately six nonth intervals over the
first two years. And | will be show ng you these data
only.

The patient population of the all four
groups were well matched at baseline. The nean age
was 53 years, primarily caucasian wonen. All these
wonen have had a hysterectony to get enrolled into the
trial, and it had been about nine years on the average
since that surgical procedure. You'll note that a
significant nunber of wonen were osteopenic at
baseline with a T score of mnus 1 to mnus 2.5. That

gi ves you sone sense of the risk for these wonen.
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The next few slides show you the bone
m neral density data. This slides shows the nean
percent age change in | unbar spine DVD for patients who
conpl eted two years of the trial. And about 70
percent of patients in each group conpleted. The
percent change is shown along the (y) axis, tinme in
nmonths is shown along the (x) axis. This marks the 24
month tinme period. Placebo shown in red, ral oxifene
is in vyellow and green, and premarin is shown in
bl ue.

If you look at the placebo line, you'll
see a rather steady fall in bone mneral density as
one woul d expect. By the end of two years that nean
| oss was about 1.5 percent.

In contrast the two ral oxi fene doses had
a small increase and then a slight tapering off from
the 18 nonth to 24 nonth time period. They ended up
about .5 or .6 above baseline. This difference was
statistically significantly greater than that seen
wi th placebo.

And it's quite obvious that the premarin
group had the greatest response. They had a 3.8
percent increase in L spine BVMD by the end of two
years, and this increase was statistically significant

conpared with both doses of raloxifene and wth
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premarin.

If we | ook at the hip data which are shown
on the next slide, again nmean percentage change in
total hip BVMD for conpleters, this is a two year tine
point. It's the |ast point we have for data. In this
particul ar case the placebo group in red had a slight
increase at the six nonth period, and then a steady
decline towards 24 nonths. So their change from
baseline was only m nus .3 percent.

The two ral oxi fene doses had an i ncrease.
In the 150 group there was this rather odd reduction
from18 nonths to 24, and there was a slight decline
in the 60 ngs group from18 to 24. They ended up at
t he exact sane spot, about .7 percent above baseli ne,
and this difference was significant conpared wth
pl acebo. Once again premarin did the best, they went
on to about 2.3 percent, and this was significant
conpared with all other treatnent groups.

Because these are interim data it wll
certainly be interesting to see what pattern these
lines foll ow over the next few years. W can pretty
much be assured that placebo will continue to go down.
"' m not so sure with ral oxifene. There's a little
oddity here, it's gone up and down. This may

stabilize and maintain a position like this. W would
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not obviously want to see it go dowmn. But that's a
good question and we won't know that for sone tinme
yet. Premarin does not appear to be heading down, it
appears to be heading towards a plateau, but again
with further data we'll see where these lines are
headi ng.

The final slide is another analysis of the
BMD data, but done in a different manner. It shows
t he percentage of patients with an increase of BMD of
greater than zero percent, or in other words any
increase in bone mneral density by the end of two
years.

If we | ook at the | unbar spi ne colum, the
pl acebo group had 32 percent of these patients have an
increase in lunbar spine BMD. In contrast the 60 nys
ral oxi fene had a 53 percent increase, and a 62 percent
increase in the 150. And these were significantly
greater than the placebo response. And as you woul d
expect from the nean data premarin subjects, 83
percent of the premarin patients had an increase in
| unbar spine BVD by the end of two years, and that was
significant conpared to ral oxi fene and placebo. And
| won't to go over the hip because the hip is
basically the sane pattern.

Therefore, when we're tal king about the
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effect on lunbar spine and hip BVMD, we can say that
ral oxi fene was significantly better than placebo, and
premarin was nmuch better than ral oxi fene and pl acebo.

At this point 1'd like to discuss sone
features of the cardiovascular surrogate endpoint
study, GGGY. This was a six nmonth study, random zed
390 post nenopausal wonen to one of four groups,
pl acebo, ral oxifene 60, raloxifene 120, and hornone
repl acenent therapy, .65 of premarin with continuous
2.5 of provera. The primary endpoints were |ipids
including Lp(a) and sone paraneters of coagul ation,
fibrinogen and plasm nogen activator, inhibitor or
pai .

These groups worked were fairly well
mat ched at baseline. The nmean age was 59 years. They
were primarily caucasian. A fair nunber still were
snoki ng and drinking. And the average nunber a year
of post nenopausal was 11. It was slightly higher in
the HRT group 13.

The next three slides showthe lipid and
paraneter data, and this slide shows the nedian
percent change. Medians are shown because these data
were skewed. Medi an percent change in tota
chol esterol, LDL cholesterol, HDL chol esterol, and

triglycerides. And the |egend, placebo shown in red
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and white squares, 60 ngs raloxifene in white, and 120
in yellow, and HRT in blue.

If we |ook at total cholesterol placebo
did not do nmuch at all, it went up slightly. There
was about a seven percent reduction with both doses of
ral oxi f ene. That was significant conpared wth
pl acebo. The four percent reduction in HRT was al so
significant conpared with placebo. And all three
active treatment groups were the sane.

A simlar pattern with LDL chol esterol
A slight increase with placebo, about 11 percent
reduction with both doses of ral oxifene. And about a
12 or so percent reduction with HRT. Again all three
active treatnent groups were superior to placebo but
not different from one anot her.

HDL, all groups has an increase in HDL.
However, the only significant inprovenent was between
HRT versus pl acebo. That was about a 12 percent
i ncrease in HRT. The ral oxifene groups were not
significant conpared with placebo.

And finally triglyceride |levels were, as
you can see were markedly el evated with HRT, about 20
percent, and this was significant conpared wth
pl acebo. And not much happened at all with ral oxifene

and triglyceride |evels.
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The final slide has to do with, | showed
two paraneters of coaqgul ation, fibrinogen and
pl asm nogen activator inhibitor. Most people woul d
agree that nost situations a reduction in either one
of these paraneters would suggest a benefit from a
cardi ovascul ar st andpoi nt.

Fi bri nogen | evel s were reduced by 12, 13
percent in the two ral oxifene doses, and that was
significant conpared with placebo. No response in the
HRT group. PAl activity went down on placebo, but it
went down nmuch nore so on HRT, about 30 percent, and
this was significantly greater than placebo. No
action with PAl activity with ral oxifene.

Therefore, in conclusion conpared with
pl acebo ral oxi fene had nodest beneficial effects on
total cholesterol, LDL cholesterol and fibrinogen, and
a mnor beneficial effect on Lp(a). Conpared with
ral oxi fene HRT had | arger beneficial effects on HDLC,
Lp(a), and PAl activity, and a nodest detrinental
effect on triglyceride |evels.

Let's shift fromefficacy to safety. The
particular issues | want to discuss are bone
hi st onor phonetry, venous thronboenbolism and breast
and uterine cancer. Study GEGM was a bone

hi st onor phonetry study that provided six nonth data
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from51 post nenopausal wonen who were random zed in
equal fashion to raloxifene 60 ngs a day or premarin

.65 ngs a day. About half of the 51 wonmen had a

val uable iliac crest bone biopsies at baseline and
endpoi nt . Many didn't have sanple sizes that were
adequat e. Many wonen refused to have the second
bi opsy.

The primary endpoints were bone formation
rate and activation frequency which is a marker of
bone renodeling or bone formation. The two groups
were well matched. Mean age of 64 years. They were
all caucasian, 18 years post nenopausal wonen, and
even at this age they still know how have a good ti ne.
Their nunber were drinkers and snokers.

Ckay, this slide, this gives you a
reference for what kind of BMD changes were seen over
a six nmonth period. This shows three skeletal sites,
| unbar spine, fenoral neck, and total body. Regarding
| unbar spine premarin had a significantly greater
increase conpared to raloxifene was statistically
significant. Both groups had an increase in fenoral
neck, but the differences, the difference was not
statistically significant. And total body was
increased to a greater extent with premarin than with

r al oxi f ene.
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The next slide shows the primary endpoi nt
vari abl es. Bone formation rate, bone volunme shown
here, and activation frequency shown here. Agai n,
this is sinply a marker of bone formation, and this is
a marker of bone renodeling. You'll note the ends are
relatively small, and again | told you a lot of the
wonen didn't conplete the second bi opsy.

If we look at bone formation rate, the
first thing | would like to point out is the baseline
val ues. These values were statistically different
from one anot her. The premarin group had a nuch
| arger Dbaseline bone formation rate conpared to
ral oxi f ene. Nevert hel ess when you |ooked at the
change from baseline premarin had a significant
reduction from baseline in bone formation rate, 31
percent. And there was a non significant reduction in
the ral oxi fene group. Now, we get back to the
basel i ne differences.

I f you anal yze the differences using these
basel i ne val ues as co-variates in the nodel, there is
no statistically significant difference between these
t wo. If we ook at activation frequency, a simlar
pattern arises. The premarin group had a nuch | arger
basel i ne value conpared with raloxifene. And again

there was a significant reduction in activation
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frequency in the premarin group, but not in the
ral oxi fene group. However, this difference wasn't
significant when the baseline variables were included
in the statistical nodel

O sone i nportance regardi ng bone quality,
at least froma histol ogi cal standpoint, none of the
bi opsy sanples were reported to have mneralization
tox defects or -- toxicities, mneral fibrosis or
woven bone. And ny conclusions fromthis are limted.
There were fairly small sanple sizes of roughly 10 or
11 in each group. The duration of exposure was
relatively short, si x  nonths. The baseline
differences in the primary variables can be handl ed
from a statistical standpoint, but still add sone
element of difficulty when you're trying to interpret
it. And there was no pl acebo conparator

But neverthel ess we can say that premarin
significantly decreased bone formation rate and
turnover. And again this is just confirmng what is
known about this drug. Raloxifene was not associ ated
with any abnormalities in bone quality even though
there was a fairly small nunber of sanples.

Shifting a little bit, and before | get
into the venous thronboenbolic data and the breast and

uterine data, | want to rem nd everyone about study
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GEEK. As we heard earlier this was an ongoing three
year osteoporosis treatnment trial that random zed
nearly 8,000 wonen wth osteoporosis to placebo,
ral oxi fene 60, raloxifene 120. The nean age was 67
years. And the primary objective of this study is to
| ook at the incidents of new -- fractures.

The study is of value to us here now
because it provides two year interimsafety data from
serious adverse events. And those include deaths,
venous thronbosis and cancer. These events have been
unbl i nded, we know what treatnment arnms these patients
were in. But otherwi se, other than this, this study
remai ns bl ind. The sponsor investigator and the
patients are not aware of their treatnent allocation.
So, for exanple, we don't know what the absolute
dropout rates are per treatnent armat this point.

Now, on to venous thronboenbolism or VTE.
Thi s enconpasses three clinical entities, deep venous
t hronbosis or DVT, pulnonary enbolus or PE, and
retinal vein thronmbosis or RVT.

The next slide shows you the nunber of
cases. As of Septenber 22nd '97 there have been 55
cases in patients taking ral oxi fene or placebo, 45 on
ral oxi fene, 10 on pl acebo. These are not accurate

nunbers, but they just give you a general sense of the
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br eakdown. By far DVT has been the npbst commonly
reported event, followed by PE, and retinal vein
thronbosis a fairly small nunber. Inportantly there
have been no fatalities reported from any of these
events.

Now, | return back to GG, the study I
just nentioned. This shows a tine to event for VTE.
But shown along the (y) axis are the nunber of
patients w thout a VIE, without a VTE versus tinme and
nonths along the (x) axis. |If we |ook at the placebo
group shown here in blue, you can see that it's fairly
steady, not much going on, dips down a little bit, but
it's fairly steady, |ow incidents of VTE.

In contrast to ral oxi fene doses 160, 120
and 60, you see a rather rapid accunul ati on of VTEs
during the initial nonths of treatnent foll owed by a
gradual but steady accunul ation of events out to 24
mont hs. The other inportant nessage fromthis graph
is that the risk for VTE does not appear to be
appreciably different between the two raloxifene
doses. And the sponsor alluded to that earlier.

| can show you the absolute and rel ative
risk for all patients in the placebo controlled
trials. This does not pertain just to study K  But

what's shown here are placebo patients on this side,
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ral oxi fene 60 ngs. |'mshowi ng 60 ngs because this is
the dose that is proposed for marketing and we just
said there is not a dose response effect.

If we |ook at all the VTE categories, this
woul d be DVT, PE and retinal vein thronbosis, the
absol ute risk or the background risk fromthe placebo
group is 1.4 events per thousand patients per year.
This risk is elevated to 3.7 events per thousand
patients per year for patients taking 60 ngs of
ral oxi f ene. That gives you a -- of 2.5 with a
confidence interval over 2.5 to 5. And it's the sane
bal | park if you break it down by other entities.

| think the nost inportant nessage from
all these data shown on this slide, let's seeit, this
shows the risk for VTE during the first year of
treatment. And if you break it down by nonths one
through four, the relative risk during that first four
nmonths is 6.7 with a 95 percent confidence interval of
1.2 to 39.

For the renainder of that vyear the
relative risk is 1.8 with a 95 percent conpetency
level of .6 to 5, and in fact that is not even
statically significant. Thus ral oxi fene w thout
question significantly increases the risk for VIE, and

this risk is greatest during the initial nonths of
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treat nent.

l'd like to spend a few mnutes now
tal ki ng about breast cancer and ral oxi fene. W heard
the sponsor, we saw data presented earlier about
breast cancer and ral oxifene which would have to be
consi dered favorable. I'd just like to remnd
everyone that their prelimnary results in that a | ot
of those cases, if not nost of those breast cancer
cases are comng fromstudy K which as | nentioned is
an ongoing study which is still for the nobst part
bl i nded. W don't have any absolute nunbers for
patients who dropped out, and we don't have
assignments to treatment groups that are accurate at
this point.

G her study design issues that |'d like to
mention, in none of the osteoporosis trials that |'m
aware of breast cancer was not specifically -- the
study was not specifically designed to test the
hypot hesi s that ral oxi fene reduces the risk for breast
cancer. It was not a primary objective for these
studi es. In addition, we have no intent to treat
data. W don't have any follow up on patients who
dropped out of these trials or who were w thdrawn from
these trials. That could potentially be inportant

information, we just don't have it right now And
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when considering an endpoint such as breast cancer
risk reduction, 1 think on average tw years of
exposure is relatively shot term

Sone other issues that I'd just like to
mention, and sonme of these are clearly specul ative.
One has to do with dose response. The ani mal data
with ral oxifene suggested the drug inhibits breast
cancer cell gromh in a dose dependent manner. Now,
if that's the case, it will be of interest to see what
the incidents rates for breast cancer are in the wonen
in the trials taking different doses of ral oxifene.
And the | argest exposure | think at this point would
be between 60 ngs and 120 nys. | don't know if a
doubl ing of dose would account for different effect on
the risk, but it 1is something | think that's
interesting and it should be teased out eventually.

The second issue has to do with the
ability to extrapol ate fromone popul ati on to anot her,
and this really has two different conments about this.
There have been sone recent papers which suggest that
wonmen wWith osteoporosis, particularly wonen with | ow
bone mneral density maybe at a | ower risk for breast
cancer than say sane age wonen who don't have
ost eoporosis or have a higher bone mneral density.

And it's been speculated that their overall exposure
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to estrogen nmay account for that. | know of two
papers that | ooked at that.

So on the one hand you could say the
results in this popul ation of wonen in study K who may
be at lower risk than average for breast cancer, can
you extrapol ate the findings in that population to the
average wonan outside the trial

The other issue is we don't know, to ny
know edge, what the baseline risk for breast cancer
was in the wonen who were enrolled in the osteoporosis
trials. To ny know edge they didn't have that
information avail abl e when the participants started in
the trail. And certainly a drug that nay reduce the
risk for breast cancer, you would like to see what
effect it has in a woman who was at high risk for
breast cancer because she may stand to benefit the
nost fromthat type of agent.

And the last comment is very specul ative
and | feel people may throw things at nme for this one,
but it has to do with resistance, in particular
t anoxi f en resistance. As you know tanoxifen is a
wi dely used SERMto treat breast cancer, and it's been
shown in vivo and in vitro nodels that you can take
sonme breast cancer cells, expose themto tanoxifen for

a long period of tinme, often high doses, and
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eventually you'll get this resistance whereby the
cells are no longer inhibited by tanoxifen. And then
in sone cases you even can get a pronotional effect
where the tanoxifen actually starts to pronote the
breast cancer |ike an estrogen woul d.

| don't knowif this would be relevant to

ral oxi fene because these chemcals are different in

some ways. | don't know what the clinical rel evance
of thisis, I"'mnot an oncologist, but I was intrigued
when | read a report recently, well it was a couple of

years ago actually, when they stopped the long term
tanoxifen trial from the NSABP. Wnen were taking
tanmoxi fen. These wonen had breast cancer. They were
taking tanoxifen for five years. Hal f conti nued
tanoxi fen and half went on placebo, and the Study
Saf ety Board stopped the study when they realized that
t he women who were continuing to get tanoxifen had a
hi gher incidents of new cancers anong ot her things.
And Jeff Abrans fromthe NC was quoted in
that article as saying "Wll, it's possible we know in
ani mal nodel s that these cells can becone resistant to
tanoxi fen, and then actually becone stimulated |ike
estrogen.” Now, it's clear that specul ation, but |
t hought that was an interesting coment and | would

think we should all think about how this could
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possibly fit in wth raloxifene and with a popul ati on
of wonen who may not be at high risk for breast cancer
and nmay take the drug for prolonged periods of tine.
Clearly this won't be answered at a mninumuntil we
have nore study.

And finally before | finish up | wanted to
tal k about the endonetrium In preclinical studies
using the rat uterine, rat uterus as a nodel, | ooking
at weight, the rank order was as follows: Estradiol
clearly caused the greatest increase in uterine
wei ght, followed by tanoxifen. And ral oxi fene was
admttedly far behind the others, very little effect.

And in the clinical trials there were sone
attenpts to look at the effect of the drug on the
ut erus. One was by wusing ultrasound | ooking at
uterine thickness. And in several of the trials there
was no evidence that raloxifene increased uterine
t hi ckness any different than pl acebo.

In study GG&Z about 40 wonen or so
recei ved 150 ngs a day of raloxifene for a year, and
about 40 or so wonen received hornone replacenent for
a year. These wonen had biopsies, endonetrial
bi opsi es at baseline and endpoint, one year. In no
case was hyperplasia diagnosed. That is reassuring

and because of the sanple size that allows us to say
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that raloxifene probably doesn't increase the
i nci dents of hyperplasia by say 20 percent over HRT,
and even that may be a little bit understating it.

But if the drug really has no effect on
hyper pl asi a above HRT, you probably have to study a
couple of thousand wonen in each arm to test that
appropriately. But anyway, these nunbers are not
wWor ri sone.

O course the greatest interest is with
endonetri al cancer data, and as of Septenber '97 there
have been 12 cases of endonetrial cancer in the
pl acebo controlled trials. Four patients were
assigned to raloxifene and four were assigned to
pl acebo. And when you adjust for difference
exposures, the absolute risk was .46 per thousand for
ral oxi fene treated patients, and .76 per thousand for
pl acebo patients, so the relative for raloxifene
versus placebo was .60 with a fairly w de confidence
interval of .16 to 2.2, yes, | think it was 22.
Anyway, this clearly does not suggest that thus far
this drug is increasing the risk for endonetrial
cancer.

And finally the last slide pales in
conparison to the last side |I saw over there, but we

have a |imted budget and I had to go with the basic
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bal ance. You had no choice, | had to go with that.
| tried to summarize what | have di scussed and what
we' ve heard here today, and again to try to sunmari ze
the risk benefit in this manner | think it overly
sinplistic. But on the risk side for ral oxifene, the
drug clearly increases the risk for VIE. Now, there
were no cases of deaths reported thus far from any of
t hese events, but | would not be at all surprised if
eventually a woman will get a PE and die. |It's al nost
undoubt edly goi ng to happen.

Hot flashes are increased by the drug.
Leg cranps are increased by the drug. Those are not
['ife threatening.

And on the benefit side the drug clearly
mai ntai ns bone m neral density above placebo over a
two year period, a two year period |I'd enphasize. And
the drug also had beneficial effects on sone of the
liptic fractions. And if you believe in surrogates,
you woul d believe that those nmay |l ead to reduced risk
for heart disease eventually.

Now, with respect to breast cancer and
uterine cancer | won't say anynore than the drug did
not increase the risk for either one of those cancers
over a two year period in a fairly |arge nunber of

wonen.
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And | will finish with the question of the

day, and that 1is fracture. What effect wth
ral oxi fene have on fracture risk? | believe that
within the next six to 12 nonths we will have sone

data whereby we can at |east begin to analyze that
guestion. | think I'll stop on that note.

ACTI NG CHAIR MOLI TCH: Thank you, Dr.
Col eman.

Bef ore we begi n our discussion, before we
begi n our general discussion on these aspects, we'll
hear from Dr. Sobel, the Dyrector of D vision of
Met abol i ¢ and Endocrine Drug Products, who will have
a fewwrds to say to us. Dr. Sobel is going to talk
to us.

DR. SOBEL: Hello, okay, can you hear ne
now? Hello, okay. M/ job is to give a charge to the
commttee. Listening to the very probing questions |
think the commttee is self-charged on this, but |et
me just go over sone of the brief regulatory
consi derati ons.

When the conpany first canme in, it is true
we agreed that this probably would be treated as an
estrogen, and that carries with it all the subsequent
liberalities in regard to estrogen. |If you read the

gui delines, the bone mneral density evaluation for
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estrogens is two years rather than three years. And
if it i1s considered a true estrogen this can be
extrapol ated without the need for fracture data to be
a fracture preventative

But | think both we and the conpany have
evolved with all this new information comng in over
the | ast several years, and where this fits on the
line of a true estrogen, so to speak, is a bit nore
nebul ous than it was at the outset.

| think that the commttee is going to
have to use these thoughts in outlining, in giving the
answers to questions. In ny nbost recent conmunication
with Lilly as far as labeling, Lilly has agreed to
this indication, "Evista 1is indicated for the
prevention of osteoporosis in post nenopausal wonen.
The effects of Evista on fracture risk are not yet
known." | think that captures pretty well what we
really do know in a nore definitive way.

So just to conclude on what your
background thinking should be is, there should be a
strong background in your m nd about the place of this
drug in the estrogenic range, the estrogenic
continuum and to use these ideas in working within
the guidelines as far as what we've expressed in our

regul at ory docunent on the guidance to the treatnent
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of post nenopausal osteoporosis. Certainly nmany parts
of that guideline were fulfilled in regard to the
preclinical testing where the bone histonorphonetry
and bone strengths seem to follow the path of an
estrogen. And certainly the clinical nmaterial we have
on hi stonorphonetry is very encour agi ng.

| just want to nake one final point, and
that's |l ooking toward the future with the commttee.
| think we're at the beginning of a new era of
sel ective estrogen receptor nodul ators, and | think we
can all realize that we're not maki ng generalizations
at this point. As they cone down fromthe conpanies
over the next several years, we anticipate this wll
happen, we wll have to approach this in a very
probi ng case by case, on a cash by case basis as we've
done today, trying to explore fully all the elenents
of preclinical data and physiol ogi c denonstrations and
the issues of either breast and endonetrial sparing
and bone selectivity.

It is not an easy field, and this is the
charge to the commttee, that in your answers to your
guestions you' re going to have to nake sone judgenents
along this regulatory line. Thank you.

ACTI NG CHAIR MOLI TCH: Thank you, Dr.

Sobel .
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| think we'll now open up for genera
di scussion. And | think that one of the things that
concerned a nunber of nenbers of the commttee and
that were brought to the fore was the discussion by
the FDA was rather the selective dipping into the data
of GGGH this norning with the expansion of the bone
mneral data this afternoon, and I think that we'd al
like to hear fromLilly about their feelings on the
effects of raloxifene versus premarin and the effects
on bone mneral density, perhaps a little bit nore
el aboration of the explanation that was given this
nor ni ng.

DR. DERE: Thank you, Dr. Molitch.

And | thank Dr. Coleman for his review of
our clinical data.

| think the key thing to focus our
attention, t he i ndi cation of prevention of
osteoporosis are the clinical observations to date in
two year, full two year interim anal yses of over 1700
post nmenopausal wonen who were eval uated with BMD as
a primary endpoint.

To refer back to Dr. Term ne's
presentation, raloxifene is estrogen-like in the bone.
Subsequently you have heard presentations from Dr.

McDonnell and Dr. Turner and Dr. Hayes to tal k about
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the inmportance of the preclinical nodels and the
i nportance of bone strength testing. And from each of
t he di scussions ral oxifene acts |ike estrogen in the
bone.

If we look at the totality of these two
year interim analyses wth F, G and H, raloxifene
treat nent does what one woul d expect for a skel etal
antiresorptive agent. Ral oxi fene maintains bone
m neral density in the total body, and it maintains
bone m neral density in key regions such a the spine
and the hip.

Furthernmore, in the presentation fromDr.
Cohen, to fully evaluate the value of a preventive
agent, it is inportant for us to |look at the safety
profile. And in an extensive safety database,
ral oxi fene is associ ated with one serious side effect,
venous thronboenbolic disease, to |ess serious side
effects, hot flashes and leg cranps. And ral oxifene's
saf ety dat abase thus far denonstrates that it does not
increase the risk of either uterine cancer or breast
cancer, and it does not increase uterine bleeding or
breast synptons. So given that overall perspective,
the overall risk benefit or benefit risk, raloxifene
has denonstrated a favorable benefit/risk profile.

| don't know if the commttee had any
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speci fic questions, further questions, of our team on
GEEH, but 1'd be very happy to try to answer those.

ACTING CHAIR MOLITCH: | started off with
a specific question about the relative effects on bone
m neral density of premarin versus ral oxi fene and how
do you interpret that data. And particularly |I was
quite inpressed with the final paragraph on page 53 of
the way that you interpreted this data. So |I'd |ike
to see if we can get sonme further clarification on
t his.

DR. DERE: Ckay. | wll ask one of our
clinical experts, Dr. Robert Lindsay, to give a
clinical perspective on the Hdata. But first I would
like to review sonme key aspects of the H study.

First of all in conparison with F and G
the H sub popul ation of patients did show sone
differences as highlighted by Dr. Col eman. The
basel i ne BMD of these patients was hi gher than those
seen in the F and G studies. Wereas in the F and G
studi es the baseline BVMD was approxi mately T score of
mnus 1. The baseline BMD of the H study was m nus
.

The second point as | alluded to earlier
this norning, when you | ook at an inportant marker of

bone resorption, <c-telepeptides, or in the H
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popul ation in contrast to what was seen in the F and
G popul ations, this bone resorption marker was at the
mean of pre nmenopausal wonen which suggested that
wonen had |ess bone resorption, significantly |ess
bone resorption than was seen in the F and the G
patients. One can speculate that that m ght be due to
the higher previous use of estrogen or hornone
repl acenent therapy in these over 600 wonen.

The self-reported use of HRT was 40
percent in this group, and lower in the F and G
studies, but that is speculation. And as we know from
clinical practice, use of ERT or HRT is highest in
wonen who have undergone prior hysterectony.

Now, based agai n on bi ochem cal markers in
trying to explain the quantitative differences between
the raloxifene and the conjugated equine estrogen
group, one could look at the response of this
bi ochem cal marker for bone resorption and see that
with the ral oxifene group there was a decrease from
t he prenenopausal nean into the |ower range of pre
menopausal wonen. And by contrast there was a greater
suppr essi on by conj ugat ed equi ne estrogens, suggesting
that it decreases bone resorption to bel ow what you
would see in pre nenopausal wonen, and that is a

possi bl e cause for the quantitative difference over
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two years on bone mneral density at the | unbar spine
and the hip.

| think with that, after highlighting the
di fferences between the two groups and highlighting
the potential reason for the quantitative difference,
which is a greater suppression of bone resorption by
conj ugat ed equi ne estrogens, |I'Il turn the mc over to
Dr. Robert Lindsay.

DR LINDSAY: Thank you, M. Chairman and
| adi es and gentl enen.

| think that there is a tendency for us to
get hung up on percentage points when it cones to
| ooking at bone density results, especially in
prevention studies that perhaps is a safe track.

If you ook at the total hip measurenents
in study H, then those stand out as being the ones
that are different fromthe other studies. Cearly
there is a |l esser response to ral oxifene at the total
hi p, on page 60 of the briefing docunent, than there
is in either of the two prevention studies.

In deference to Dr. MDonnell, that's
probably Murphy's Law of clinical experinentation. |If
you do enough studies, sooner or later there is one of
them that doesn't quite fit with the rest of the

dat abase.
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As Dr. Coleman correctly pointed out
however, the key issue is the nunber of people who
don't lose bone. And | view Dr. Coleman's analysis in
a sonewhat slightly different fashion because | took
into account in nmy analysis the variability and the
measur enent technol ogy in bone nass neasure. And if
you do that, that sort of brings your cutoff point
down from zero to about one percent. Then on average
the same nunber of people |ose bone. The 60 nys
ral oxi fene group, that's about 20, 25 percent, has to
do with prevention with agents such as al endronate,
whereas as in Dr. Coleman's anal ysis HRT cones out to
be a little bit better, closer to 90 percent.

So it clearly is a difference, and it's
got exaggerated | believe by the differences between
the studies in the raloxifene treated group rather
than being a major difference between what we see with
premarin and ral oxifene in the H study.

DR.  CUMM NGS: Dr. Steve Cumm ngs. I
wanted to comment just a bit about the relationship
bet wen bone density changes and the changes in
fracture risk that are seen with antiresorptive agents
i ncludi ng estrogen and al endronate and others as wel|.

I n general the magnitude of the change in

bone density that one sees wll substantially
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underestimate the change in fracture risk that's been
seen so far with every agent that has been studies
i ncl udi ng estrogen, including al endronate, including
tidrinate, and calcitonin. So that when | ooking at
this data one | think needs to see that in a context
of al | antiresorption drugs. The tend to
underestimate it by a factor of four or five. And
it's also quite variable.

In the studies anal yses we've done it's
very difficult to estimate how much of a reduction
you'll get quantitatively based on the bone density
changes, but in general there are reductions and they
are generally underestinmated by the changes in bone
density.

ACTING CHAIR MOLI TCH Ot her questions of
t he panelists?

Billy, Dr. Feldman?

DR FELDVAN. It seens a najor question is
how we extrapol ate the BVD data to the fracture data.
And since this is a SERM which really is not an
estrogen, although we've tal ked about that and whet her
it isor it isnt, it seens to ne there is a bit nore
of a question, and | would really like to hear how the
Lilly people respond to this coment.

W think the benefit of estrogen on
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fracture is probably not just an effect on bone. In
fact even bone has nmultiple tissues withinit. You ve
got the precursor cells that nmay conme from hemat ol ogic
source, you've got the osteoblast, you' ve got the
ost eocl aot s. W also have potential effects on
nmuscl e, on nerves, on the brain, on bal ance, on many
things. So fracture is really very conplicated.

And | just am concerned about whether we
can extrapolate from BVMD to fracture in this new
category of drugs. |It's not nerely only ral oxifene,
it's the ones that will be com ng down the road. So
|"d like to hear how Lilly responds.

DR. DERE: Dr. Fel dman correctly
hi ghli ghted the fact that there are non BMD reasons
that result in fractures.

As Dr. CQumm ngs stated, the data fromboth
al endronate in the FIT study and fromcalcitonin in
t he PROOF study showed that in the spine that BMD is
not necessarily, or underestinmates the effect, or BMD
changes underestimate the effect in decreasing
fracture risk. | know Dr. Cunm ngs has published on
the fact that for hip fractures there are a variety of
features, there is BVMD, but there is also the inpact,
potential inpact, of falling. So that conpounds such

as tranquilizers or sedatives that increase fall risk
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increase fracture rate.

Furthernore, fromthe EPIDOF study which
has been published fromFrance in | ooking at over 6500
patients, bone turnover appears to be in itself, by
itself, an independent risk factor, pot enti al
i ndependent risk factor for hip fracture.

What | can state about ral oxifene really
relates to Dr. Cohen's presentation on clinical
saf ety. From our observations to date raloxifene
appears to be well tolerated and safe. There are no
apparent negative cognitive effects or effects that
woul d potentially negatively I npact bal ance.

| briefly refer to the potential CNS effects
this norning, which are prelimnary and that we are
evaluating in current clinical trials.

| think Dr. Cunmngs has additional
comment s.

DR. FELDVMAN. Can | just nake the point

that we are saying that as a SERM sone tissues it's an

agonist, in other tissues it's not, including the
brain. 1'mnot saying that a SERM wi || necessarily
make bal ance worse, |'m saying that an estrogen may

have many effects that are fracture preventative
besi des BMD which may be absent in a SERM And any

given SERMwi |l be different than a different SERM
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So |' mconcerned about BMD al one based on the fracture
preventative evidence for estrogens.

DR CUM NGS: That's a good point. There
is alot of belief that estrogen for exanple, estrogen
use inproves neuronuscul ar function and reduces the
risk of falling. And actually the evidence on that is
really not very substantial, and as far as | knowit's
not been shown in a random zed trial that estrogen
reduces the risk of falls.

In our own studies, in the study of
osteoporotic fractures, we've | ooked at endogenous and
exogenous use of estrogen and the rate of falling and
have not found any association between either
endogenous or exogenous use of estrogen in
neuronuscul ar function or the risk of falling. So if
estrogen works, | nean to the degree that estrogen
works on reducing the risk of hip fracture, from
observational studies it probably is through bone
density and sonet hi ng el se.

| think right now in the bone field the
| eading theory is that it works by reducing resorption
of bone, which may in and of itself have bone
strengthening effects. And if that's true, then to
the extent that an agent al so reduces the resorption

of bone, you'll have an increase in bone strength
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that's independent of bone density, and that's been
shown as well alluded to by the EPIDOF study in
particul ar.

So this raloxifene has effects on bone
resorption, to decrease resorption and to maintain
bone density, and I would suspect that qualitatively
then it will be simlar in its actions to estrogen
Whet her it reduces falls or increases, we don't know
that yet, that's under study. But estrogen as far as
we know does not.

ACTING CHAIR MOLI TCH:. Dr. Azzi z?

DR AZZlI Z: Leaving aside for a second the
BMD i ssue, | have sone concerns about safety that |1'd
i ke the conpany to address. Although the nol ecul ar
data clearly shows that there nmay be two different
types of estrogen receptors and so on, the clinical
behavi or of the drug doesn't show us that it is a pure
type of nolecular agent. There certainly is an
increase in certain affects, DPT and so on that don't
pertain to that.

Wth tanmoxifen it took a long time to
determine that actually tanmoxifen stinmulated the
endonetrium And obviously one of the main inpacts of
this drug, or at |east nmarketing inpact from what we

see, is the fact that it is not a stinulant to the
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endonetriumand to breast tissue. And the conpany has
said that they have denonstrated that it has not
increased the risk of endonmetrial cancer or breast
cancer, but | differ in the interpretation. They
haven't denonstrated that it doesn't increase it at
all. In fact they haven't denonstrated any
significance of any sort.

The nunber that they have presented are
far too small to do this. And to illustrate this I'll
just nention the endonetrial data, which bothers ne
significantly. They've studied a drug whose narketing
potential is that it spares the endonetrium Yet
there is only one study that has been perfornmed by the
conpany in which they systematically have studied the
endonetrial pathol ogy by doing an endonetrial biopsy
before and, in this case, 12 nonths after treatnent,
and that is G3&Z. It is a very small study. There's
46 patients in one arm 38 patients in the HRT arm
and there is no statistical way to determne that they
have decreased the incidents of endonetri al
hyperplasia as a precursor to endonetrial cancer.

And ny questionis, why if the main target
and the main objective of this was not only to
decrease BMD but to decrease osteoporosis, but to do

so sparing the uterus and the breast? Wiy did the
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conpany never study this systemcally and only produce
a study with 84 biopsies before and after treatnent,
which is mnuscule conpared to the size of patients
treated in this study? Because they effectively have
not proven that this drug does not stimulate
endonetri al hyperplasia above and beyond the
background rate.

DR. DERE: "1l first have Dr. Steven
Gol dstei n address this.

DR GOLDSTEIN: Dr. Azziz, | think nyself
' ma gynecol ogi st from New York University School of
Medi cine, and |'ve done a ot of work with tanoxifen
and transvaginal ultrasound. And | too had originally
shared your concern that perhaps this drug was in fact
tamoxifen like. And you' re correct that it took ten
years from this body's approval of tanoxifen unti
it's first reports of uterine malignancy showed up in
the letters to the editor.

But the reason for this was not because it
took ten years for these things to devel op, because
the incidents was so |low that no one appreciated the
cl ustering. The first prospective studies wth
t anoxi f en appeared around 1990. Patrick Nevin did one
in Brussels where he foll owed 36 wonen for a total of

three years. Only half of the wonen nmaintained
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atrophic endonetrium There was a 25 percent
incidents of polyp formation in the first year al one.
There was a 43 percent incidents of proliferation.

David Gall in Northshore Hospital in Long
| sland, a gynecol ogic oncologist did a prospective
study on tanoxifen were in one year 18 percent of
wonen devel oped hyper pl asi a.

This drug, ral oxifene, you' re correct was
studied for one year in the Z study. There was no
increase in endonetrial thickness, there was no
proliferation, let alone no hyperplasia. In the
control group who got continuous conbi ned HRT, there
was a 30 percent incidents of proliferation. There
were no discontinuations for uterine bleeding.
Clearly this drug is not tanoxifen-like, especially
even at one year of study.

And | learned today from Dr. MDonnel
that it wouldn't be expected to be because it | acks
AF-1 agonistic activity and he taught ne today, and so
I'mglad | cane here from New York, that | should not
expect any uterine proliferation which we have failed
to see.

DR AzZZI Z: | appreciate those coments.
| don't agree. | think that we're msinterpreting the

data. | nmean Dr. McDonnell's data this norning was a
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beauti ful explanation of nol ecul ar. But clearly the
ti ssues are heterogeneous in their receptors, and you
do not have pure receptors and pure organs.

The problemw th this issue is, if we use
bone mass, BMD, as a surrogate for fracture, we always
use endonetrial hyperplasia as a surrogate for
endonetrial cancer. Clearly we're not going to be
able to test in any reasonable anount of tine the
incidents of endonetrial cancer, but yes we are going
to be able to test endonetrial hyperplasia.

And again the question is, why was this
study not inplenented on a much | arger basis? That's
one. Two, there is a problemwth GE&xZ data. A 31
per cent incidents of proliferative endonetri al
bi opsies in patients who received conti nuous estrogen
progest erone basi cally goes agai nst everything that's
been published fromthe PEPI study, fromthe HER study
and so on and so forth. It is alnost inpossible to
get that degree of proliferation. Wich tells ne that
the data is even then too snmall to nmake even that kind
of conclusion because obviously there are great
variations in the data.

DR. GCOLDSTEI N: Dr. Azzi z, it's
interesting that you interpret it that way. One

interpretation that | give to that is the fact that
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perhaps there may have been a slight degree of
overreading. And if there were some overreadi ng of
proliferation, the fact that there is zero percent
proliferation in the raloxifene group is that much
nore powerful of a predictor.

DR AzzZIZ: | disagree. | think the data
was just too small to make concl usions, which is the
key.

I'"d |like to make one nore conmment that |
think that they have. The other one is that nost of
t hese patients have had transvagi nal sonography, or
abdom nal sonography to look for endonetri al
thickness. That is still a highly unreliable marker
of endonetrial hyperplasia. And in fact of the
endonetrial cancers that were diagnosed, they all were
di agnosed in patients who had a previous nornal
"endonetrial thickness by sonography in this study."”
So today we cannot yet wuse endonetrial thickness,
which is why | ama stickler for endonetrial biopsies
as proof positive of the protective effect on
endonetri um

DR JORDON: Dr. Jordan, Northwestern. O
the people here in the room | am the scientist
responsible for drawing attention to tanoxifen and

endonetrial cancer. We published a paper in 1988
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denonstrating that tanoxifen produced an increase in
endonetrial cancer growh, but not as nmuch as
est rogen.

And we warned the clinical community that
they should start screening tanoxifen treated patients
to see if the preexisting disease was starting to
gr ow. So there was a target site specificity
Tanoxi fen was controlling the breast, but it could be
causing the growth of endonetrial cancer in that sanme
patient.

W' ve accumul ated a huge anmount of data
about tanoxifen and it certainly is a very rare
occurrence. There's probably about 500 cases in the
literature of 8 or 10 mllion wonen years of
experience wth tanoxifen. And everybody has
certainly been | ooking for that.

What | wanted to point out was that
raloxifene is very different in these nodels.
Ral oxi f ene can i nhi bit t anmoxi fen stinmul at ed

endonetrial cancer growh in our nodels. W published

that in 1990. Ral oxi fene can inhibit tanoxifen
stimulated uterine weights in rats. It is very
different, it wll switch things off. Wher eas

tanoxi fen has what |'ve always called an estrogenic

tickle to be able to switch things on inside the
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ut erus.

What is being found with | ooking at the
endonetrial thickness with tamoxifen is that the
stromatal cells have given a false positive in many
i nstances, and that people have gone in to have a | ook
at biopsies of tanoxifen treated patients. But this
doesn't seemto be happening with ral oxifene. There
seens to be a very, very thin endonetrial strip by
conparison to tanoxifen. That seens to have a very
unusual pathology inside the uterus. And there is a
| ot of debate about the relevance of neasuring the
strip because of the unusual histology. Thank you.

ACTING CHAIR MOLI TCH: Dr. New?

DR. NEW | would |ike the question that
| asked further answered, and perhaps you can do it,
Dr. Goldstein. How many studies using estrogens, with
or W thout progesterone, have produced statistics that
you could conpare to raloxifene with respect to the
incidents of endonetrial cancer in the first year? 1In
other words conpare the 12 nonth experience of
ral oxi fene. W've just had it for tanmoxifen, let's
have it for estrogens. Can you give nme that data?

DR. JORDON: |I'mnot sure | can give you
full one year of --

DR NEW O two years then.
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DR.  JORDAN: -- | can tell you about
breast cancer, but | can't tell you about endonetri al
cancer. | thought you asked about breast cancer.
DR. NEW | did this norning, and then
go around --
DR.  JORDAN: Now, you've changed, okay.

| can do the answer for breast cancer very easily. |

will defer to ny gynecol ogical colleague for the
estrogen, |I'mnot an estrogen adm ni strator.
DR GOLDSTEIN. | don't think there's any

guestion that unopposed estrogen causes uterine
proliferation, and uterine proliferation in sone wonen
w Il beconme hyperplastic, and hyperplasia in sone
wonmen wi ||l beconme cancer. | could not quote you a
statistic or a study, but | think that this body is
well aware of that, and we've lived through an era
where wonen took wunopposed estrogen, devel oped
carcinomas in the endonmetrium

W all as clinitions have patients who
have discontinued their progesterone and devel oped
wel | devel oped differentiated adocarcinoma. So |'m
not surel -- well, if soneone here has nore data than
| do.

DR. DERE: | think we could refer vyour

guestion, Dr. New, and | will refer you to a paper
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t hat was published using a case control nethodol ogy in
the Lancet. | think the lead author was Dr.
Beresford, and it is in your briefing docunent. And
in that particular paper, |ooking at endonetrial
cancers, there was an increase relative risk of about
fourfold, and | believe it was after five years with
unopposed estrogen repl acenent therapy. |In wonen who
were on HRT, depending on the duration of the
progesterone use there was also, there was also an
increased risk over five years, and the relative risk
was about 2 to 2.5.

"Il refer now to ny nore |earned
col l eagues with other studies such as PEPI and Dr.
Steve Cumm ngs first and then Dr. Leo Pluf fromLilly.
Thank you.

DR. NEW If | can just, |'ve announced
that a pediatric endocrinologist, and | can tell you
that in girls age three who devel op sexual preciosity
owi ng to sone estrogen produci ng tunor or poi soning or
what have you, you can denonstrate an endonetri al
stripe within six nonths.

DR CUW NGS: The PEPI trial denonstrated
that with estrogen alone it was about a third that
devel oped endonetri al hyperpl asia over the duration of

| think that was a three year trail
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DR. NEW Just say it again, | didn't
hear ?

DR, CUMM NGS: About a third devel oped
hyper pl asia over the course of that trial. Wth the

conbination it was very low, it was on the order of
zero to one percent with conbi ned treatnent. Let's
see, and over the long termthe risk of endonetri al
cancer increases with duration and dose, so that the
relative risks exceed ten by the tine you' re beyond
about five years of therapy. |Is that the information
what you needed to hear?

DR. NEW | guess the dilemma is, and |
suspect it faces the whole coonmttee, is that you have
data that extends over two years. The tunor data,
both endonetrial and breast, are over a period of 12
nont hs. So the question is, can you say anything
about a 12 nonth study? And perhaps the only thing
you could say about a 12 nonth study is if you
contrast it to what is known as a cancerogeni ¢ agent,
namel y estrogens.

DR. CUMM NGS: Go ahead.

DR. COHEN: Yes, Fred Cohen, I'm with
Lilly.

The data you saw in the endonetrial and

breast cancer work through 30 nonths of study, that's
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t hrough Septenber 22nd, 30 nonths, not 12 nonths.

DR. NEW Oh, |I'msorry.

DR. COHEN: The 12 nonth data refers to
the study G3x, which is a 12 nonth study. That's the
study Dr. Azziz was referring to.

And there were systenmatic biopsies on the
two snmaller studies, but based on your coments |
don't think show ng you those results are going to
satisfy you nore than the Z study woul d.

DR. AZZl Z: While you're up there, Dr.
Cohen, could you, and I'"'m sorry to interrupt for a
second, maybe you could answer the question that |
posed earlier, that we went off on this tanoxifen
thing, and | just brought that up as an exanple, why
was a nore systematic study of endonetrial pathol ogy
not done earlier in the process of studying, nost of
t he wonen chosen didn't have a uterus and so on and so
forth, that's my question?

DR. COHEN. | wish | could speak to that
personal ly, but | wasn't around when the studies were
designed. | will say that the rationale was based on
our extensive preclinical testing, and the prior
probability of a |ow chance of seeing endonetri al
proliferation during raloxifene. It was felt that it

woul d be nore appropriate and certainly easier to
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conduct very large studies with non invasive testing
than to conduct equally large studies with repeated
i nvasi ve nmeasures such an endonetrial biopsy.

Al'l of our studies that we showed today in
whi ch wonen had a uterus were followed wth seria
TVUs, transvaginal ultrasound, perforned every six
nmont hs. And we did follow up on endonetrial
t hi cknesses which were increased or synptons of
bl eeding with biopsies, so when clinically indicated
we did performthose. Qher than that | couldn't.

DR. PLUF: Leo Pluf, gynecol ogist and a
US affiliate.

A couple of points. Nunber one, as was
poi nted out on the preclinical data, the behavior of
raloxifene is very different than that of tanoxifen
and estrogen. Nunber two, in the clinical data, if we
| ook at anot her paraneter of urogenital track, which
is a vaginal maturation index, there is a dramatic
difference. Estrogen is clearly a stinulator on VM.
Tanoxifen, there is also evidence that it is a
stimulator on VM from other studies. \Wer eas
ral oxi fene did not have any stinulatory effect on the
vagi nal epithelium

At the level of the evaluation of the

uterus. Again, | cane in very late on this, but one
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of the problemis that the data with tanoxifen shows
the endonetri al t hi ckeni ng, but that's really
reflecting sub endonetrial thickening, and that's what
seen on ultrasound. At the same tine the endonetri al
l[ining in the myjority of wonen on tanoxifen is al so
atrophic. And | would rem nd everyone again that the
so-called risk of endonetrial cancer with tanmoxifen is
under dispute. Some of our gynecol ogic oncol ogy
col | eagues are suggesting that this is a high risk
group of wonen because of the breast cancer. And so
that, you know, there's not a true increase in the
ri sk of endonetrial cancer, there's an increase in
overal |l endonetrial | esions.

In assessing a drug like ral oxifene the
problem is an endonetrial biopsy is clearly the
classical standard to assess estrogen stinmulated. But
the lesions that are seen in tanoxifen treated wonen
are focal lesions, and so an endonetrial biopsy m ght
return atrophy and yet mght falsely reassure you. So
we try to be as prudent as possible while taking into
account patient conpliance on all those issues.

And in the large scale studies it was a
conbi nation of ultrasound endonetrial thickness and
patient self-report of any abnornmal vagi nal bl eedi ng.

So we assess both overall endonetrial thickness with
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anyt hing above five mllinmeter as trigger, any change
in endonetrial thickness over tinme, and any patient
self-report of vaginal bleeding or anything else to
trigger a biopsy. And in those cases the biopsies
were very reassuring, again showing no proliferation.

And we did, you are right, we did detect
endonetrial cancer. And the incidents of endonetri al
cancer detected in the placebo group is very nmuch what
we expect based on the population. So we have good
evi dence that we've nonitored appropriately.

W are in addition doing additional
studies with saline infusonography plus endonetri al
bi opsy because we feel that's an even better way. In
ot her words just an endonetrial biopsy m ght not even
give us the answer, so we're not in progress wth
t hose studies and we'll have those results soon. But
| think up to now given the very special nature of
these drugs, we've ruled out as appropriately as
possi ble, and that data is not just GG3&, but really
the conbination of A, F, G Z and the other studies.
So we're |l ooking at well over 1500 wonen studi ed and
foll onwed appropriately. Thank you.

ACTI NG CHAIR MOLI TCH:  Dr. Braunstein?

DR. BRAUNSTEIN. | was a little confused

about one of the statenents. In Dr. Termne's
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presentation he showed a chart conparing estrogen to
ral oxi fene, and on there he said that wth vagina
epithelia cells the two drugs worked in the sane
direction. But you just said that there is no effect
on vaginal epithelia cells?

DR TERM NE: Those were bi opsy speci nens,
and then put in vitro and studies as you would a skin
bi opsy, and that was worked on in Canada. And
basically what they | ooked at was things |ike collagen
synthesis and classical type responses, and they
seened to be about the same. The problemw th all of
those cell culture experinents is that you need to go
to higher doses wth estrogen or ral oxifene then you
woul d expect to see in vivo, but nevertheless the
magni tude of the changes in vaginal epithelia in
culture were the sane. That's a culture experinent,
it's not a person, a people experinent, it's just
| ooki ng at specific responses.

DR BRAUNSTEIN:  What about the effect on
uterine cells and culture?

DR TERM NE: That has not been done. The
only uterine cells that have been studied are the
i shi kawa endonetrial carcinonma cell. And the ishi kana
endonetrial carcinoma cell is a paper published by the

Nl H and an Israeli group. \Wat they' ve denonstrated
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that there was with ral oxi fene no stimnulation of those
cells. Tanmoxi fen stinulates them Estrogen
stimulates them If you give a conbination of
raloxifene wth estrogen, or a conbination o
fral oxifene wth tanoxifen, raloxifene reverses the
estrogen and the tanoxifen stinulation in those
endonetrial carcinoma cells. That's the only onset --

ACTI NG CHAIR MOLI TCH: Dr. Cara?

DR CARA: To switch topics alittle bit,
|'mgoing to get back to the charge of the commttee,
and | have a question for Dr. Sobel, if you don't
m nd.

In reading through the draft of the
guidelines for treatnent and prevention of post
menopausal wonen osteoporosis, the guidelines for
treatment are fairly straight froward, whereas the
guidelines for prevention are a little bit nore hazy.
And the only thing that | can really find that alludes
to the prevention in any concrete manner is that if
the drug has been approved for the treatnment of
ost eoporosi s, then bone mneral density nay serve as
an appropriate efficacy endpoint in trials of
prevention. |Is that in fact it?

DR. SOBEL: 1In regard to estrogens.

DR CARA: Well, I'mtalking about in all
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prevention trials.

DR. SOBEL: Which page are you on?

DR CARA: |I'ml ooking at page nine of the
draft guidelines. This is for both estrogen and non
est rogen.

DR. SOBEL.: Unfortunately ny copy has
bl ank pages there. W treat our commttee better than
our sel ves.

DR. TROENDLE: Well, | was just saying
that the idea there was that it was very difficult to
do a long enough and big enough prevention trial in
t he popul ation that woul d be necessary for that. And
therefore we said that we woul d accept only the bone
m neral density, if they had shown fracture effect in
a treatnment population, in a population of severely
af f ect ed.

DR. CARA: Well, the point I'mtrying to
make is that the guidelines for prevention are really
quite vague, even in the draft guidelines. And it
rai ses an issue though that | can't help but ask the
sponsor, it appears to ne based on several allusions
that you' ve nade to ongoing studies that you wll
probably have fracture data within the next six to 12
nmonths. And |'mwondering why we're not just waiting

to hear about that data rather than having you request
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approval at this tine?

DR. DERE: W have a large ongoing
fracture study that's been referred to previously that
has over 700 wonen. This group has conpleted its
second year, and it's a three year study with a one
year extension period. The reason for our current
application is that we have in our opinion based on
the preclinical and the clinical evidence net the
criteria set forth in the draft guidelines as being
estrogen-like in the bone. And we have data from
three separate studies denonstrating that ral oxifene
mai ntains, acts |like an estrogen and nmaintains bone
m neral density in a prevention popul ation.

DR SIRIS | just wonder if | could nmake
a comment about the guidelines. | think, denn, you
and | were here when we went through the process of
trying to develop guidelines. And ny nenory, which
may not be totally accurate, was sonething like this,
we were very concerned when we developed the
gui del i nes about whet her or not bone mneral density
could in fact be a surrogate for fracture.

And one of the reasons for the great
concern was because there had been experiences wth
drugs like fluoride and there were the so-called three

year fracture data on itidrinate that suggested that
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even t hough bone density was going up with sone drugs,
that foreign, so-called foreign substances m ght not
be perfectly safe at the | evel of the skel eton.

And the feeling was that w th physiol ogic
drugs, particularly with estrogen where the question
of question to bone quality was not so striking, in
other words if there was a bone density benefit or a
bone density preservation with a drug that was either
estrogen or estrogen-like, that there was little
I'i kel i hood of deleterious effects on bone quality that
m ght mslead you into thinking it's sonething that
made bone density go up, but nonetheless the quality
was poor.

And for that reason partly, | believe
calcitonin in the nasal spray was approved. In a
slightly different context calcitonin was approved
because they had two year data show ng bone density
benefit. And a long track record is a physiologic
agent that was not going to be any problemw th the
quality of the bone, and the drug was able to be
approved with the expectation that fracture data woul d
fol |l ow

So | think that the guidelines as |
remenber reading themwere that, if your estrogen, in

other words, if your drug works |Iike estrogen at bone,
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if the nmechanismis estrogen at bone, bone density
data show ng a preservation of bone nmass different
from placebo was sufficient to be approved for
prevention. That's ny renenbrance of it.

DR. CARA: But the whole rationale for
that is that the efficacy of estrogen as a treatnent
of the post nenopausal osteoporosis has been clearly
established, so that --

DR SIRS Wll, interestingly -- yes, |
was going to say interestingly there are virtually --
well, there really are very, very few controll ed,
random zed control trails showng that estrogen
prevents fractures.

Bob Lindsay and Lila Noctigall did studies
many, many Yyears ago that were small, random zed
control trials showing that in wonen wthout
osteoporosis there were fewer fractures, and that was
based primarily on x-rays, excuse ne, on height
changes in Bob's study as | recall, Bob, correct ne if
" mwong, and nost of those hei ght changes were felt,
about 80 percent of them were felt to be related to
reducti on and change in vertebral height.

There's really only one random zed control
trial, which was a one year study that Lufkin did with

transdermal estrogen, and established osteoporosis.
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Most of the data on fracture efficacy with estrogen is
based upon observational data that is not randomy
controll ed.

So again | think, as | renenber the
guidelines, a big part of the problemwas really the
safety side of it nore than the efficacy side of it.
I f you preserve bone and you' re safe, bone density is
a surrogate.

DR CARA: Wll, the other way to
interpret your comment is that we really need fracture
dat a.

DR SIR S No, | would say just the
opposite. M perspective on this would be that, if
you believe, based upon the comrents that have been
made today, that raloxifene acts as an estrogen at
bone, and if you believe that the preservation of bone
density associated actually with a small increase in
bone mass in nore than two-thirds, in 76 or so percent
of the patients shows a preservation of bone nass,
then I'ma little biased, but | would interpret that
as sayi ng based upon the guidelines that the drug can
be approved for prevention, but certainly not for
treatnent until treatnent data are acquired.

DR CARA: | think your points are valid.

The problem is that in the guidelines as they're
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stated, the only thing that | can see alluded to
prevention is the issue related to being able to use
bone m neral density once efficacy for treatnment has
been est abli shed.

DR. SIRI S Well, | believe if another
were to cone al ong, sone other brand of estrogen were
to cone along, bone density data would be sufficient.
And the question is the SERMin that sane category?
And you' d need clarification | think fromthe agency
as to whether that interpretation is correct or not.

DR CARA: The other question that | have
is that you're raising the issue that ral oxi fene has
estrogen-li ke effects on bone. VWhat is the -- |I'm
having difficulty with the degree of response to
raloxifene and how that relates to its "estrogen
effects.” And ny concern is that a substance that
shows about sonewhere around, you know, 20 percent of
the response of estrogen, | nmean can that be
consi dered an estrogen effect. And nmaybe sone of the
ot her panelists can answer that question.

ACTING CHAIR MOLI TCH: Dr. McDonnel |,
woul d you |like to comment ?

DR, McDONNELL: I'"d kind of like in an
around about way just to address that. The first

thing I want to do is to nmake sure that some of ny
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comments this norning are not taken out of context.
The first thing that | want to say is that when the
FDA guidelines were first established, it was the
FDA's position as well that all estrogens were the
sane. That is not their position now That's the
first thing.

The second thing is | nade it clear, at
| east | thought I nmade it clear and | apol ogi ze that
| did not, | do believe that tanoxifen, | do believe
that estrogen, or sorry, tanoxifen and ral oxifene are
estrogens. However, | did iterate the point that not
all estrogens are the same. Even anong the steroidal
estrogens Dr. Turner showed us this norning, that even
anong the steroidal estrogens, they're not the sane.
And so | don't think it's possible to extrapol ate and
say that raloxifene is estradiol, it's not. It's an
estrogen and not estrogens are the sane.

DR CARA: So what you're saying then, if
|'minterpreting your response, is that the guidelines
really need to be updated because the --

DR MDONNELL: | firmy believe that, and
| believe that I'm on record with Dr. Wodcock as
having said that, that guidelines do not reflect the
bi ol ogy of estrogen as it stands in 1997.

DR CARA: So the fact that a substance i s
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sinply estrogen like doesn't nean that they should
necessarily fit the criteria for the guidelines, if
you will?

DR. McDONNELL: Well, you know, | think
that clearly Dr. Term ne pointed out one issue this
morning which | think, you know, is a preclinica
observation that wunder sone circunstances that
ral oxi fene can activate a ral oxi fene response el enent
that estradiol does not. That's an activity that is
attributed to raloxifene that's not attributable to
estradiol. That clearly says that there's one aspect
where those things act conpletely differently.

And Dr. Turner talked about 2 hydroxy
estrone this norning, which is -- nodification, and
yet it works as a mxed agonist. But yet by the
definition in '"94 it wuld have been an estrogen, and
it's clearly not.

ACTI NG CHAIR MOLI TCH: W seem to be
spi nni ng wheels here and going around and around on
the same subject. Can we nove along to another topic
perhaps that's of concern?

Dr. Braunstein?

DR. BRAUNSTEI N: First of all, just an
hi storical perspective, the bone mneral density

versus fracture requirenents were really because of
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t he experience of fluoride which increase bone m neral
density trenendously but led to poor quality bone.

My conclusion from all this really is
that, if we were going to |ook today at estrone
estriol, estradiol or the different conponents of
premarin individually, we'd be having the sane type of
di scussi on.

Ral oxi fene as far as the bone is concerned
has been referred to estrogen-like. I'd like to refer
to is as estrogen-light because I nmean it does the
sane thing as premarin only not as well. But as far
as the bone is concerned it acts |i ke an estrogen and
| think that's how we shoul d consider it.

Having said that | would |ike to have the
FDA comment on why the biostatistician suggested that
there is no difference in efficacy between 60 ngs
versus 30 ngs, whereas the conpany feels with their
statistical analysis that there is a difference
bet ween 60 and 30.

DR LlI: | amnot a primary reviewer, but
from what |I'm reading because from each study
separately you cannot find statistical significance.
VWat the conpany did is -- conbine the two studies.

ACTING CHAIR MOLI TCH: Dr. New?

DR NEW | just would like to point out
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t hat our experience now with many drugs wi |l probably
elicit the sane discussion, as Dr. Braunstein has
indicated. And in fact you can add to the list of
dehydr oepi endosterone which doesn't end to the
estrogen receptor, but acts as an estrogen.

And in fact 1'd like to clarify sonething
that was related to me by Dr. Labrie during the break.
The reason that the nonkey is not a good nodel is that
t he nmonkey has very high DHEA |l evels, and therefore
when you renove the ovaries you' re de-estrogenizing
the animal, the animal still has |ots of DHEA which is
adrenal in origin, and has both the androgenic and the
estrogenic effect left, and that therefore nutes the
whol e effect that you're trying to study on the bones
and ot her tissues.

But there are all sort of mmcs that
enter estrogen receptors, and we see this all the
tine. Digitalis conpounds enter the estrogen
receptors and can even produce breasts in nen. So
that we have to just define estrogens | guess nore by
their actions than by anything, and this is going to
be true for other drugs.

| just would like to get fromthe sponsors
the answer to what seens to be this query on the dose.

Can you answer that, what Dr. Braunstein asked, the
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30/ 60 ngs probl enf?

DR. DERE: As the FDA scientists have
stated, that when you individually | ook at studies F
and G there are not statistically significant
differences for the 60 ngs dose versus the 30 ngys
dose. However, as we have reviewed this norning,
studies F and G are identical. They have identica
entry criteria.

So we pooled data fromF and G to get a
better understanding from 1143 patients rather than
the roughly 550 or 600 in each group, to |ook at
potential differences and to try to explain or neet
what we understood the criterion to be of |owest
maxi mal |y effective dose. So it is pooled data, but
the entry criteria for the studies and the
characteristics of the study population are very
simlar.

DR CARA: |"m sorry, your statistician
was going to show sone data regarding the raw data in
conparing plasma |levels to biological effect.

DR. ALLENHEI LI GEN: [''m Sandy
Al l erheiligen from Eli Lilly and "' m a
phar macoki neti ci st.

DR. CARA: [''m sorry, a

phar macoki neti ci st.
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DR ALLENHEI LI GEN: That's all right,
there was sone confusion in the ranks.

DR. CARA: | apol ogi ze.

DR. ALLENHEI LI GEN: Thank you.

Wat we had done because of the
variability of raloxifene we wanted to if rather than
just | ooking at dose, if we used an anal ogous approach
to what Dr. Shah showed you this norning and | ooked at
pl asma concentrations, and | can have first screen 73
pl ease, let's go back to that slide |I showed this
nmorning and |1'11 talk you through that and then we can
do additional information, if you'd |ike.

Ckay, what we did because we were
interested in | ooking at the concentrati on response so
that what we've nodeled in this case, |ooking both at
spine on the left and hip on the right, we | ooked at
the change in the rate of increase in bone mnera
density versus the plasma concentrations. This was
pool ed studies fromF and G which were, as Dr. Dere
expl ai ned, are the sane entry criteria. But we also
i ncluded the H study because this gave information on
a broader base and allowed us to |ook at
concentration.

VWhat you see is that the EC50 or the

concentration that gives half the maxi mal response is
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about 200 picagrans per m. |Ideally though to achieve
t he maxi mum response or the | owest dose to achieve
t hat maxi mum response, we want concentrations that
occur around that el bow, concentration response curve.
You'll note that the 60 ngs dose does achieve that.

And sone patients on the 30 ngs dose al so
achi eved that. However, the 30 ngs dose has wonen who
have concentrations bel ow the EC50. As | stated this
nmor ni ng, there are wonen, approxi mately ten percent of
the wonmen receiving 30 ngs have concentrations at
study state less than 50 picagrans per nm., so one
fourth of the EC50.

On that basis we chose the 60 ngs dose
because it's guaranteed or nmuch nore likely to achieve
that maxi mal effect while having nuch fewer wonmen down
in the | ower range of the EC50.

DR CARA: You were going to show the raw

dat a?

R ALLERHEILIGEN. Well, can | have slide
71. | don't know exactly what you nean by raw dat a.
That is the predicted concentration. And we also

| ooked at tine course of progression of raloxifene,
nodeling the change in BMD over tine. And you'll
notice that the placebo decreases over tine as

expected fromall of the other presentations today.
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What's nost notable is that the 60 and 150
nmgs doses are indistinguishable, but as tinme goes on
you see nore and nore patients of the 30 ngs dose
bel ow t he 60 ngs, okay.

ACTI NG CHAIR MOLI TCH:  Dr. Sherw n?

DR SHERWN | just had a -- is this on?

ACTI NG CHAI R MOLI TCH:  Yes.

DR. SHERW N: Study H, getting back to
study H, how many patients before they got into this
aspect of the study were on estrogen therapy, were al
of themon it, was that a requirenment?

DR. DERE: No. In study H 38 percent of
wonen enrolled in the study overall reported using HRT
in the past.

DR. SHERW N: Ckay. Now, of those 38
percent, how did they line up with the different
treatnents, premarin drug, placebo?

DR DERE: Ch, the distribution was about
36 percent to about 41 percent anong the four
different treatnent therapy arns, so it was well
within the range.

DR. SHERW N.  Ckay.

ACTI NG CHAIR MCOLI TCH:  Dr. Davi dson?

DR.  DAVI DSON: | have a couple of

questions. You know, maybe from the sponsor of the
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FDA and anybody can answer, why is there a difference
in bone mneral density at 18 and 24 nonths? And have
you done any studies in any patients because |
under stand you have data after 24 nonths. Do you have
anything to tell us after 24 nonths, or any reasoning
for why there is a decline?

DR. DERE: Qur next analysis wll be at
the three year tinme point, and those data are not
available yet. There is no statistically significant
di fference between the 18 and the 24 nonth tinme points
al t hough the curve, as Dr. Col eman showed, did trend
downward. But between those two points there were no
statistically significant differences. And we do not
have data from our three year eval uations.

DR DAVIDSON:  And ny second one, why were
radi us excluded fromthe H study, neasurenents, any
particul ar reason?

DR DERE: Yes, we did subsets of patients
inthe Fand G studies that | have stated, and we did
not neasure it in age.

DR DAVIDSON: Are you planning to do sone
in that area?

DR DERE: W do not, we are not planning
on doi ng three year neasurenents because we don't have

basel i ne neasurenents in H As | stated previously,
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we have the F and G data. W'Il|l be doing three year
measurenents in the F and G studi es al so.

DR. DAVI DSON: Thank you.

ACTING CHAIR MOLI TCH: Dr. Fel dman?

DR. FELDVAN. Dr. Coleman at the end of
his presentation raised the possibility of resistance.
Can you tell us anything about the breast cancers that
devel oped in the ral oxi fene group, were they estrogen
receptor positive, were they tunors that mght be
sensitive or aggressive or different than the tunors?

DR. DERE: Yes, | wll have Dr. Cohen
respond to that?

DR. COHEN: Yes, we do have sone dat a.
Just so you know, we have an oncol ogy advi sory board
and two of the menber, well three of the nenbers of
the board are here today, Dr. Mdrrow, Dr. Jordan and
Dr. Norton.

They revi ewed each case of breast cancer
and they were blinded to therapy when they did so.
During the review of each case they reviewed all of
t he perti nent i nformation, clinical hi story,
manmogr am bi opsi es, everything that we had, including
estrogen receptor status. And actually | can show you
sonme data on the estrogen receptor status based on the

| ast 1 ook they had of the data which was just a few
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weeks ago.

If | could have three blue 17 please?
Ckay, this is the overall analysis, all cases of the
breast cancer, all 49 cases are included. As you can
see there were 17 cases that had ER positive breast
cancer in the overall. And the nmgjority of those were
on placebo, with the relative risk between ral oxifene
and placebo of 0.15. This suggests that ral oxifene
inhibited ER positive breast cancer as you would
expect if raloxifene were acting through the estrogen
receptor to inhibit the growh or prevent the
appear ance of breast tunors.

And as tinme goes on, after 12 nonths,
after 12 nonths the relative risk goes down, and after
18 nmonths the relative risk goes down further.
Unknown cases tend to behave as ER positive. And in
fact that nmakes sense, if you look in the placebo
group, 13 of the 16 were ER positive. So if you
consider that nost of these wll behave as ER
positive, whether they are or not. Al so, you see with
the ER positive over time risk reduction which is
progressive

So t hese added sonme bi ol ogi ca
plausibility to statistical association we were

seei ng. Perhaps Dr. Norton m ght have sonme further
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comment s about these.

DR NORTON:  Yes. | just want to clarify,
and I'm Larry Norton from Menorial Sloan Kettering,
that the trial that's been alluded to is a trial of
adj uvant therapy with tanoxifen where patients with
primary breast cancer are treated surgically wth
surgery and radi ation and then receive five years of
tanoxi fen as a preventative for the recurrence of
their breast cancer. At that point they were
random zed to another five years or to placebo, so it
becane a conparison of ten years versus five years.
This is by the NSABP

The conclusion of that trial presented
ASCO a coupl e of ASCCs ago, was that ten years was not
superior to five years, indeed that there was a trend
for the patients receiving ten years of tanoxifen to
have a higher recurrence rate from their primry
breast cancer conpared to the five years. It was very
slight and it may not be maintained over tine.

The firmconcl usi on was that ten years was
not superior in terns of preventing recurrence of that
breast cancer. However, that did not specifically
address the issue of the carcinogenicity of tanoxifen
on the normal breast epithelium In that regard ny

col | eague Dr. Jordan has sone data to show that in
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fact that there is no evidence of carcinogenicity of
tanoxifen to the contral ateral breast with prol onged
exposur e.

DR. JORDAN: Jordan, Northwestern. |If
could have this slide on please? Thank you very much
It was brought up this norning a couple of tines that
there were concerns about the duration of
admni stration of tanoxifen, and this in fact could be
deleterious. But as Dr. Norton has pointed out, this
is the recurrence of netastatic breast cancer,
m cromastices around a patient's body.

This is not what what we're tal ki ng about
here. Raloxifene is not being used as a treatnent for
breast cancer. VWat we're talking about is the
occurrence of primary breast cancers in these wonen
that are being treated on a osteoporosis trial.

VWhat you were shown this norning is that
the raloxifene was maintaining a |low incidents of
breast cancer. It was the same during the first year
but during the second year there was actually nore in
the controls than there were in the ral oxifene. So
you couldn't see anything in the first year.

|"m putting this slide up here because
this is data from randomzed clinical trials on

contral at er al br east cancer. So this isn't
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recurrences of the breast cancer around a woman's
body, this is breast cancer of the breast in these
clinical trials. So this is primary breast cancer
And as you can see, if you give a duration of
t anoxi fen of one year, you don't have any recurrent
reduction in primary breast cancer, just as we've seen
wi th ral oxifene.

But with two years, that was the NATO
trial, you're getting about a 25 percent decrease.
Five years it's about 25. And the NASBP in their
trail of extending past fives where they were | ooking
at the recurrence of the disease also noted that they
were getting now a 35 percent decrease. There is no
evidence fromthe clinical trails at the nonent with
anti-estrogen that vyou're seeing prenmature drug
resi st ance.

And that's really what | want to point
out . Is that Dr. Coleman pointed out sonme of our
preclinical studies on tanoxifen stimulated breast
cancer, that ultimately that m ght produce a probl em
with raloxifene. Wat we found is that ral oxifene is
no cross resistant wth tanoxifen. Tanoxifen is far
nore estrogenic than raloxifene, so | don't see it as
a cross resistant problemin the devel opnent of early

resistance with this agent.
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DR FELDVAN. |1'msorry, but so nuch data
cane out that | didn't get the sinple answer. |In the
cancers on raloxifene, |eave out tanoxifen for the
monent, are they nore aggressive, are they nore
estrogen receptor negative so that even though the
incidents may be | ower the prognosis is not as good
for those patients? That's what I'mtrying to find
out .

DR. JORDAN: Here is the situation. |If
you are an ER positive patient, you would expect a
response to an anti-estrogen, and this is what one
sees the ER positive patients having their disease
controll ed.

Now, the concern that was expressed 20
years ago wi th adjuvant therapy, but you shouldn't use
adj uvant therapy with an anti-estrogen because what
you're going to do is bring out nore aggressive
di sease. That was proven not to be true, you see
survi val advant ages. So | see that what you wll
ultinmately have is longer termtherapy wth ral oxifene
which will control the appearance of the majority of
t he disease and the ER negative disease that would
have conme out anyway wll not be controlled, |
woul dn't say.

ACTI NG CHAI R MOLI TCH:  Dr. Krook?
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DR JORDAN: It will be atrue mnority.
So 80 percent wll be controlled and the other 20
percent wll not be controlled, but they would have
occurred anyway.
ACTI NG CHAIR MOLI TCH:  Dr. Krook?

DR,  KROXK: Stay up a second, if you

woul d.

DR. JORDAN:  Sure.

DR. KROOK: One of the issues is, that |
look at is, as | look at the data | can firmy say
that there is no increased incidents. And I | ook at

t he Kaplan Meire curve on the sponsor's book at 101,
page 101, and | look at that we're better than 98
percent cancer free at 36 nonths. And | think the
point of what's trying to be said by the sponsor is
that there is no increased incidents. But at this
poi nt, |ooking at the studies, would you have seen.

| don't think there is anything to suggest
that it is a potential breast cancer preventative at
this time with what | see.

DR JORDAN: | think that this is an
experinment that is hypothesis driven. So this trial
was set up primarily to |ook at the preservation of
bone quite correctly.

DR. KROOK: A guestion to you, would you
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be confortable giving this drug to | adies who have had
a breast cancer in the |ast six nonths?

DR.  JORDAN: This is not going to be
approved for breast cancer, it isn't quite --

DR. KROX: No, I'm just asking the
gquestion to you, that's all.

DR.  JORDAN: If I could find the right
dose with breast cancer

DR. KROOK: Ckay.

DR, JORDAN: Larry would, he's an
oncol ogi st.

DR NORTON: | treat these patients, so |
actual ly personally wouldn't have any problemw th it
at all fromeverything that | have seen. This |ooks
like a potent anti-cancer drug, and | see no evidence
of cancer stinmulation fromit. | see no evidence of
cancer causation fromit. It seenms to have all the
bi ol ogi cal characteristics of a therapeutic anti-
estrogen, and | don't think I'd have any problemw th
that at all.

DR. KROCK: realize that's a
hypot heti cal question --

DR. NORTON: Right.

DR KROOX: -- the data is not in and the

trials haven't been done. But at least as | | ook at
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this and | look at the letter which was dropped on us
from a patient advocate, at least there is sone
suggestion in there that perhaps the studi es have been
done, and | don't believe they have been done yet,
al t hough sone of us nmay feel we're safe.

DR NORTON: You're totally right, except
that when | |ook at the trials that |I've seen, and
were | to design a cancer prevention trial, these are
the trials I would have designed. You know, that you
coul d have slipped the endpoints of the trail for bone
endpoint to cancer endpoint, you know, on selected
patients, randomy allocated and followed wth
endpoint, in this case mamography and physical
exam nation |ike you do in a prevention trial.

So that, you know, although it wasn't
billed primarily as a cancer prevention trial, were |
to design a cancer prevention trial, | don't know how
| would design it any differently.

DR NEW May | ask you to stay at the
m crophone for a nonent?

DR. NORTON:  Sure.

DR. NEW | just cane from a conference
that Dick Senton ran in Virginia --

DR. NORTON: Right.

DR. NEW -- and the information given.
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The title of the conference was "Wnen who have breast
cancer who take estrogens.” And the data that cane
out of that conference fromthe CDC and ot her people
was that taking estrogen did not increase the
recurrence of breast cancer.

DR NORTON: Well, that's actually -- you
mean patients with a personal history of breast cancer
subsequent |y taking hornone repl acenent therapy?

DR NEW Yes.

DR, NORTON: The data isn't all that
clear, largely because we don't have random zed
perspective information on it. Ret rospectivel y
| ooki ng back on series we can't see patterns.

The one thing that does energe is that the
distribution of cancer in the netastatic site is often
different. You have nore netastatic sites in the
i ndi vi dual s who have been exposed to estrogen in that
setting. But the nunbers are fairly small. Wthout
random zed trial, in other words that we have a
paucity of random zed perspective evidence in people
with a personal history of breast cancer random zed to
estrogen, pegesterone, hornone replacenent therapy, or
not to be able to nake that comment.

ACTING CHAIR MOLI TCH:. Dr. Fel dman?

DR. FELDVAN. Well, since we are talking
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about estrogen-light, one of the nmain reasons that
physi ci ans m ght choose to use this drug is because
patients can't or won't take estrogens, and perhaps
the main reason woul d be the breast cancer issue.

So that's why | asked about breast cancer
and the ones that are comng out. Wat can we ensure
our patients from the data you now have? It seens
like we really can't tell them anything about breast
cancer except sonme hopeful data, but | think that's a
crucial issue. The data seemto show that estrogen
itself, estrogen-heavy, if you wll, is going to be
better for bone and better for cardi ovascular. One of
the selling points here is that this would not have
t he breast cancer ri sk.

But that's ny question, how nuch do we
know at this point, is it all prelimnary, is it too

prelimnary to have us consider that?

DR. NORTON:. Well, | nean | can just say
personally, | nmean |I'm here just as a breast cancer
clinician. | don't see any hint here that this is a

breast carcinogen, fromwhat |'ve seen. Cearly, if
the statenent is that there is no evidence that
there's an increased breast cancer in taking this drug
for this period of time, | can't think of a safer

statenent based on what |'ve seen.
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But that because of the biol ogical actions
of this drug, because we know what we know about this
anti-estrogen and tanoxifen, | wouldn't bet against
this drug in terns of having a significant best cancer
prevention affect long term \Wen | see the slide
that you just saw where the |onger you take it, the
| ower your incidents is, that is rather inpressive.
| f the drug were just acting to suppress
preclinical breast cancers that would pop up a little
bit later if you' re on the drug or not, you woul dn't
expect to see the fact that the |onger you take it,
you' d expect that after taking it for two or three
years that you'd get a catch up of those cases, and
they're not catching up
So, you know, if | had to put ny noney
down now about whether this was a breast cancer
preventive agent, at l|east for this duration of
exposure, | would bet in favor of the drug right now.
In terns of | onger termexposure, you have
to decide, you know, how long term You know, are you
happy with five years, ten years, 15 years data. The
patients will have to nonitored carefully if there is
any change. (Obviously you're going to have to note
that, and |I'm confident that that's going to be

foll owed very carefully.
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DR FELDVAN: Well, you're using the term
"bet," you would "bet." | think we are faced with
what's been proven.

DR. NORTON: Well, what's been proven is
clear, we have a p value here that's very significant,
that there are fewer breast cancers in patients taking
this drug. Al that this coomttee, as | understand,
is being asked to do is conclude that there is no
hi gher incidents of breast cancers on the drug. And,
you know, everything light is odds as we all know. |
mean | think this is as secure a thing as |'ve ever
seen.

DR. KROOK: Larry, before you leave 1'd
guess | would take you to task and say | don't think

you can say there is a p value here when there is --

| mean | ooking at this graph, we're still up in 98
percent, | don't think we know that. | don't think
you can --

DR NORTON: Yes, well there is a p val ue
t hough. And p value takes, as | understand
statistics, p value takes the total nunber and the
nunerator and the denomnator to into account, and you
can't -- a p value is a p value --

DR KROOK: Yes.

DR.  NORTON: -- and even though the
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incidents is low, if you have a p value you have to
believe it.

DR KROOX: | agree with that | guess. A
second question to you, since you have had experience
on peopl e who have taken tanoxifen and peopl e who have
taken this drug, the issue of vasodilatation, comonly
called hot flashes, which in ny experience 1in
nmet astatic breast cancer, or perhaps the tanoxifen
trail even is perhaps equal to a one in three, one in
four discontinuation. Have you seen the sane degree--

DR. NORTON: Well, you see the sane data
that | see. Discontinuation for that reason is very
| ow here, hot flashes do occur.

DR. KROOK: In this drug?

DR NORTON: Wth this drug, yes. And it
| ooks fairly simlar to what one would see actually
with premarin, fromwhat we've seen, | nmean with, you
know, with --

DR. KROOK: -- |less, equal or nore?

DR NORTON:  Yes, huh, with placebo, with
pl acebo as we see here. Di scontinuation was 2.2 |
think for placebo and was actually a little less |
think wwth this drug, so obviously the hot flashes are
not a maj or problem

ACTI NG CHAIR MOLI TCH:  Dr. Kreisberg?
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DR SIRS: Could |l just nake one comment ?
As sonebody who takes care of |ots of wonen who are
worried about osteoporosis, | don't think anybody is
inplying that raloxifene is going to go out there, if
it's approved, and repl ace estrogen.

As an endocrinologist | still recomend
estrogen as ny first choice to every wonman | see
because | believe it's going to give her both bone and
cardi ovascul ar benefit.

The problem is, as we stated earlier,
there are great many wonen who sinply do not tolerate
it because of the bl eeding and because of the breast
tenderness. El derly wonen in particular, older wonen
in particular will get significant breast tenderness
and will not take it. Resunption of nenstrual
bl eeding is a significant distress for a great many
wonen who were relieved that they finally went through
menopause and don't have to do that anynore. And then
| give them sonething when their bone density has got
a T score of mnus 1 that gives them their periods
back. Many wonen wll not tolerate this. And
al endronate as good as it is, is not the total
solution either.

| think one has to recognize that if a

woman is afraid of breast cancer because her ol der
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sister had it or because her grandnother had it, and
if she's got an LDL chol esterol that isn't perfect,
that is alittle on the high side and she's 54 or 55
years of age, and she doesn't have hot fl ashes,
menopause was not a problem a drug |like raloxifene
wWill in nmy opinion preserve her bone density. | am
convinced by the data that it is very, very unlikely
that she's going to bleed. It's very, very unlikely
that anything bad is going to happen in her uterus.
And | don't think that I1'm going to give her breast
cancer over at |least the short term

Estrogen nmay gi ve you an increased risk of
breast cancer over the long term and we'll just have
to learn how it goes wth raloxifene, but the
preclinical data are extrenely reassuring. | see
ral oxi fene as another option, and it's an option for
a substantial nunber of wonmen in whomthere wll not
be a |l oss of bone and in whomthere will be the added
benefit of perhaps a ten percent reduction in LDL
chol esterol, which | see as a very fine thing. If 1
can give them estrogen, | wll, but if I can't, |
think ral oxifene offers a |lot of the benefits.

ACTI NG CHAIR MOLI TCH:  Dr. Kreisberg?

DR NORTON: | just can't help it, | have

to say it, because | see patients with breast cancer
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so | also see their famlies, and this is a major
maj or problemfor them That estrogen clearly would
be indicated for a nunber of themfor a |ot of good
reasons, they're terrified to take it for a lot of
very good reasons. And not to have a drug like this
as an option for them! think wuld, you know, would
do them a di sservice.

ACTI NG CHAIR MOLI TCH: Thank you, Dr.
Nor t on.

Dr. Kreisberg?

DR. KRElI SBERG | think this is a fine
drug. And for the purpose that you' re proposing it,
and that is for prevention of bone loss, this seens
perfectly reasonabl e.

Dr. Siris has already alluded to sonethi ng
that bothers ne, and that is she assunes because there
is a ten percent reduction in LDL chol esterol that
this drug is cardio-protective. And | actually don't
bel i eve that she's unique in this regard, | think many
physi cians are going to conclude that this drug has a
desirable profile with regard to cardi ovascul ar risk
and that's going to be an additional reason to use it.

Now, things in nedicine in the past have
been perfectly logical, but conpletely wong. And |

think that we need to be careful in extrapolating from
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t he surrogates to t he protection agai nst
cardi ovascul ar disease. And in fact in |ooking at the
data that was included in the agency's book, there is
that one primte study that actually shows that
ral oxifene was no different than placebo in the
ovari ectom zed pri mate.

And in the rabbit study which is also
included in the book, there is a nodest reduction in
lipid accurmul ation in the aorta with ral oxifene, but
nowhere near the sane extent as was seen w th estrogen
in that particular preparation. And | think it's yet
to be proven that this drug is cardio protective, and
| think we need to be very careful that we don't
inmply, let the physicians read between the |ines here
that this is a cardio protective drug.

DR.  DERE: W agree wth vyou, Dr.
Krei sberg, that this is the age of outcones, and it is
inportant to see clinical outcones. W wll be very
careful ly evaluating our large fracture study because
| ooki ng at myocardi al events is a secondary endpoi nt
of that study and we do have centralized ECG reading
to look at silent events. Furthernore, as | had
briefly alluded to this norning, we are planning a
secondary prevention study that we are calling the

ROOT study to specifically address this point and to
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denonstrate that raloxifene inproves cardiovascul ar
out cones.

ACTING CHAIR MOLITCH  Dr. Illingworth?

DR I LLINGAORTH. To extend the metabolism
guestions a little bit further, is there any data on
gall stones, any increase in gall stones?

DR. DERE: There was no increase in gal
stones conpared wth placebo.

DR. | LLI NGAORTH: Second question, have
you | ooked at vascular reactivity, brachial artery
activity which inproves with estrogen, premarin, does
it inmprove with this?

DR. DERE: W did evaluate brachial
reactivity in the Y study in a small subset of
patients. Unfortunately in that study both or neither
HRT or ral oxifene 60 ngs or 120 ngs had an effect.

DR, I LLI NGWORTH: Ckay. And thirdly, in
terms of your listed side effects, hot flashes, |eg
cranps and venous thronbosis, | nentioned this before
but perhaps | got Dr. Brunzell's coments or views,
you plan to study patients with hypertriglyceridem a.
| woul d make the point that by anal ogy w th conjugated
equi ne estrogen or oral estrogens, this drug given to
sonmebody wi th unrecogni zed hypertriglyceridem a coul d

pronote a major increase in triglycerides, and
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therefore I would wel come John's thoughts on this.

DR. BRUNZELL: One of t he
contraindi cations for estrogen replacenent therapy is
basel i ne severe hypertriglyceridem a, because these
wonen wi Il often get much higher triglyceride |evels
and get pancreatitis. | think that sane consideration
has to be done with raloxifene and | think that at
sone | evel sonebody is going to have to find out if
you have a triglyceride of 1000, are you still as
unresponsive to raloxifene and increasing your
triglycerides. If it's 200, | would agree.

ACTING CHAIR MOLI TCH  Are there any ot her
coment s?

Dr. Critchl ow?

DR. CRITCHLON Just a quick question on
the safety database. Are data from the GGEK data
study included in that, or is it only the serious AEs
that are pulled fromthere?

DR. DERE: The serious adverse events
i ncluding the GEX or |arge fracture study.

DR CRITCHLON And that includes the PEs
and the --

DR. DERE: Yes, yes, because --

DR. CRITCHLOWN -- DVTs, whatever?

DR. DERE: -- PE, DVTs result in
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hospitalization which is one of the criterion for
serious adverse events. They are included in the
dat abase.

DR, CRI TCHLOW And that includes the
breast cancer?

DR. DERE: And carcinoma is another
cat egory.

DR. CARA: Dr. Kreisberg?

DR KREI SBERG | know that vyou're
recommendi ng less than the maxi num dose that you
t est ed. | wonder if you've |ooked at interactions
with other agents that may alter blood |evels of
ral oxi f ene. For instance there has been recent
interest in the interaction between ethanol and
estrogen wi th much hi gher estrogen |l evels in wonen who
use al cohol than wonen who do not. | wonder if that
carries over to ral oxifene?

DR. DERE: In our popul ati on
phar macoki neti cs database there are a nunber of
concurrent nedications that were evaluated wth
ral oxi f ene. A chol estyram ne decreases circul ating
ral oxi fene levels because it interferes with the
enterohepatic circulation. There is no effect from
say snoking or alcohol, or commonly used nedicines

such as H1l, H2 bl ockers, antibiotics.
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DR. KRElI SBERG But you've not actually
done a study in which you have adm ni stered al cohol to
| ook at, specifically you have adjusted for it in a
statistical sense?

DR. DERE: Correct.

DR. KRElI SBERG Ckay.

ACTING CHAIR MOLI TCH: Dr. Hirsch?

DR HRSCH Just a brief comment, not so
much a question as a comment. | would inmagine an
inportant area for future research would be this
wonder ful estrogen receptor pronoter, this protein.
And it would seem likely with a different tissue
distributions of this or different activity of it,
that the nol ecul ar genetics of this mght lead to an
under st andi ng of what pol ynorphisns there could be
bet ween people and the distribution. I f that ever
cane to pass, that would be a very, very inportant
i ndex of how the drug could be best used and nost
effectively.

ACTING CHAIR MOLI TCH  Are there any ot her
coment s?

Yes, Dr. Fel dman?

DR. FELDMAN: | wonder if the sponsor
could identify who they would think are the ideal

patients for this drug, or is that premature? | mnean
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we've heard certain areas that it may not be as good
as estrogen, or it nmay be better than estrogen, sone
areas that are not yet known, and it just would help
me to think about it if | understood who they thought
woul d be the ideal people to receive the drug should
it be approved.

DR. DERE: | think it's better, you
probably don't want to |l ook at all the subset anal yses
that we've done, so | will refer this to actually a
clinician who will give you her opinion.

Dr. Siris?

DR SIR S If | had sonebody with a
confortabl e nenopause who wasn't having hot fl ashes,
who was 53 or 54 years of age and who had a borderline
| ow bone density with risk factors for osteoporosis,
such as a nother for osteoporosis, in other words the
sort of person whom | believe prevention 1is
appropriate, | think there would be sone of those
wonen who woul d prefer ral oxifene, which | could tel
them wll preserve their bone nmass, to estrogen
because of the absence of nenstrual periods wth
ral oxi fene, because there won't be any breast
t ender ness.

This would certainly apply to wonen who

have tried estrogen and didn't like it by the way.
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And certainly for those wonen who are genuinely so
afraid of breast cancer for reasonabl e or unreasonabl e
reasons, that they sinply will not accept estrogen
then | think a drug such as raloxifene is an
appropriate choi ce.

Now, Dr. Kreisberg, | take your point
very, very seriously, and | agree with you, but I
guess if ny LDL chol esterol could cone down 11 percent
with a drug that would also not give ne periods and
protect ny bones, even though it m ght not prevent ne
fromhaving an M, | probably woul d consider taking it
because | think we still don't know for sure how
estrogen works in terns of its cardi ovascul ar benefit.

So | think there are a subset of wonen,
there are sone wonen who are going to say all | really
care about is bone, and that woman | am very
confortable giving her alendronate at the 5 ngs dose.
And | talked to you at that neeting too, and I do use
alot of that. But | think having the three choices
really makes a huge difference. There are sone wonen
who conme to nenopause wth Ilots of nenopausal
synptons, they can't concentrate, they have hot
fl ashes, they feel awful. Estrogen is wonderful for
t hem

There are sonme wonen who come to nenopause
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feeling terrific, they' ve been |iberated, but they
have a | ow bone density. Estrogen is not wonderfu
for many of themif they get side effects. So I think
there will be a substantial subset of wonen for whom
this is appropriate.

ACTING CHAIR MOLITCH: | think that seens
to be a perfect lead-in to the final questions that
t he FDA has posed for the panel, and | think we should
proceed to those questions at this point. The first
guestion that has been proposed.

"I's ral oxi fene effective in decreasing the
| oss of bone mneral density in post nenopausal
wonmen?"

And as usual we'll go around the table.
W'|l start tony right wwth Dr. Cara, who will be the
first one to cast a vote on question nunber one?

DR. CARA: In regards to the efficacy in
ternms of decreasing the | oss of bone mneral density,
my answer is yes, | think that raloxifene is effective
in decreasing the loss in bone mneral density. M
concern is that the degree of efficacy is one in which
there's still sone concern. | nean | don't know that
the degree of effectiveness is really truly, is
clinically significant.

DR. CARA: Dr. H rsch?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

282

DR.  HI RSCH: | would say the sane, |
agr ee. The answer is yes, but | think it's a
prom ssory note as to howthis will relate to fracture
data in the future.

DR. CARA: Dr. Critchl ow?

DR, CRI TCHLOW | agree it appears
nodestly effective in decreasing the |oss of BVMD. |
also just would like to state that as far as | can
tell the three year data should be al nost avail abl e.
The two year data were as of Septenber '96. | feel
the three year data woul d be avail able shortly, and |
have sone concern that perhaps we ought to wait siXx
nore nonths to | ook at the three year data. But the
short answer is nodestly effective.

ACTING CHAIR MOLITCH  Dr. Illingworth?

DR. I LLINGAORTH: Yes, | agree with the
previ ous speakers' yes. | still a little concerned
that the downturn with a longer of treatnent, which |
think over this study period |ooked at conpared to
pl acebo, yes.

DR NEW Yes.

DR SHERWN Yes with the sane caveats as
t he ot her speaker.

ACTINGCHAIR MOLITCH | will also say yes

with the same caveats.
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M. Kreisberg?

DR KRElI SBERG  Yes.

ACTI NG CHAIR MOLI TCH: Dr. Davi dson?

DR.  DAVI DSON: Yes. | would like to
enphasi ze that, you know, even though there are |ong
term studies in other countries wth special
popul ati ons that, you know, because African-Americans
and Asi an- Anericans, and Latino-Anericans living in
the U S. under differing conditions, that study should
be perforned in the U 'S populations of mnority
origin. | would also like to recommend that in
hysterectom zed fenal es, you know, a future study
| ook al so at radius, you know, bone densities. But ny
answer is yes.

ACTI NG CHAIR MOLI TCH:  Dr. Braunstein?

DR. BRAUNSTEIN. My answer is yes also.
And | would just coment that we see that sane
dowmturn wth other antiresorptive agents, for
calcitonin had exactly the sane type of curve. I
think that what happens is that you get an initial
decrease in resorption while formati on conti nues, then
there is a subsequent decrease in formation and
everything heads dowmn. But there's still going to be
a significant difference between the placebo and the

treated group.
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ACTING CHAIR MOLI TCH:.  Dr. Azzi z?

DR AZZI Z: Yes, nodestly.

ACTING CHAIR MOLI TCH:  Dr. Krook?

DR. KROXK: Yes, as the question is
witten.

ACTI NG CHAIR MOLI TCH:  Thank you.

We' Il take question nunber two.

"The sponsor is proposing to market the 60
ngs dose of raloxifene. Do you believe that this is
t he nost appropriate dose?"

And we'll start with you, Dr. Krook?

DR KROCK: My answer woul d probably be no
because | ooking at the data |'mnot sure that it's not
a dose they can use. | nean | think it's a reasonabl e
dose, but I"'mnot sure it's the nost appropriate dose.
So nmy answer would be no to that based on that and
fromwhat |1've seen. | don't know that a 10 or 150 is
better or worse.

ACTING CHAIR MOLI TCH: Dr. Azzi z?

DR. AZZI Z: My answer is yes, as a
statistical usage of the dose.

ACTI NG CHAIR MOLI TCH:  Thank you.

DR BRAUNSTEI N:  Yes.

DR DAVI DSON:  Yes.

DR KRElI SBERG  yes.
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ACTI NG CHAI R MOLI TCH:  Yes.

DR. SHERW N Yes wth a caveat that for
certain groups it will be inportant to assess for
ot her ethnic groups, the dose.

DR. NEW  Yes.

DR. | LLI NGAORTH:  Yes.

DR CRITCHLON 1'mgoing to say no, that
30 m ght be appropriate for sone people.

DR HI RSCH: vyes.

DR. CARA: | don't know. | haven't seen
any data that really indicate that it's truly the nost
appropriate dose. Wat |'ve seen is that there is a
great deal of variability in terns of plasma |levels in
bi ol ogical in fact regardless of the dose that you
gi ve. And, you know, sonme patients mght get
appropriate response with 30 nys.

ACTING CHAIR MOLI TCH: So is that an
abst ai n?

DR. CARA: No, it's a no.

ACTI NG CHAI R MOLI TCH: kay, thank you.

We'll start again with you, Dr. Cara on
guestion nunber three.

"I's the use of ral oxifene associated with
normal bone quality."”

DR. CARA: From what |'ve heard fromthe
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hi st ol ogi cal studies, ny answer woul d be yes.
DR, H RSCH: Sane.
DR. CRI TCHLON  Yes.
DR. | LLI NGAORTH:  Yes.
DR. NEW  Yes.
DR. SHERW N:  Yes.

ACTING CHAIR MOLI TCH: As of two years,

yes.

DR KRElI SBERG  Yes.

DR DAVI DSON:  Yes.

DR BRAUNSTEIN. Yes, but the data is very
[imted.

DR. AZZl Z: Sanme thing, yes wth that
caveat .

DR KROOK: Yes.

ACTI NG CHAI R MOLI TCH: Ckay, now we'l |
nmove on to question nunber four.

"For a drug with raloxifene' s apparent
nmechani sns of action on bone, are data on bone m neral
density sufficient to judge approve-ability for the
prevention of post nenopausal osteoporosis, or are
fracture data required?”

So a yes would nean that the data is
sufficient wth just bone mneral density.

Dr. Krook?
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DR KROCK: | would vote yes based on with
what |'ve read in the guidelines.

ACTING CHAIR MOLI TCH: Dr. Azzi z?

DR AZZI Z. Since the guidelines are
gui delines only, | say no. | think we should use
vect or dat a.

ACTI NG CHAI R MOLI TCH:  Thank you.

DR.  BRAUNSTEI N: Yes, but | would
definitely require the Phase IV study for fracture
dat a.

DR DAVIDSON: Yes, with the sanme caveat.

DR KREI SBERG |'mnot sure how to answer
t hat because they haven't denonstrated prevention of
post nenopausal osteoporosis, they denonstrated
protection of bone mneral density or prevention of
| oss of bone mneral density, and | think that's what
we' re tal king about right now.

ACTING CHAIR MOLITCH  I'msorry, | didn't
hear a yes or a no?

DR. KREI SBERG No. You're very
percepti ve.

ACTI NG CHAIR MOLI TCH O an abstai n?

DR. KREI SBERG | abstain.

ACTI NG CHAIR MOLI TCH: My answer is yes.

Dr. Sherw n?
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DR. SHERW N: | guess yes. |  nmean
obviously it's crucial to have the long termfracture
dat a. You know, | think we would be foolish if we
didn't insist upon that.

DR. NEW Yes, with the sanme proviso.

DR. | LLI NGNORTH: Yes, with exactly the
sane reservations. W need fracture data, but | think
the nmechanismis the sane as wth estrogens that has
been convinci ngly shown.

DR CRITCHLON | have the sane provisos,
but 1'mgoing to vote no.

DR H RSCH  No.

DR CARA: No, and ny reason for saying no
is twofold. | don't think that the drug is very
efficacious, as | was alluding to before, but | think
there has been a l|ot of hype about sone of the
secondary endpoints that have made it appear very
glitzy and very attractive in sone cases. But in
terms of its true efficacy, | have ny doubts. | think
we need fracture data.

ACTI NG CHAI R MOLI TCH: Well, then this
| eads us to the final question.

"Taking into consideration the overall
benefits and risks of raloxifene, do you recomrend

that this drug be approved for marketing for the
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prevention of post nenopausal osteoporosis?”
M. Cara?
DR CARA: No,| don't think we know enough

about long termefficacy?

DR HRSCH Sane thing. | think this is
an extraordinary drug. It opens a whole new |line of
very inportant investigation, but | don't see the

i nstant aneous rush to do this as a major |life-saving
measure at this nonent, and | think one can wait at
| east for the fracture data. So on that basis | say
no.

ACTI NG CHAIR MOLITCH  Dr. Critchl ow?

DR CRITCHLON |'mgoing to say no on the
basis of the two studies were designed as three year
studies, the data should be available shortly. I
m ght change ny vote subsequently, but at this point
| would say no.

ACTING CHAIR MOLITCH  Dr. Illingworth?

DR. | LLI NGAORTH: | would say yes based
upon the beneficial changes observed, and the fact
that the trial is ongoing and |ooking at fracture
data, and it gives ladies one nore option for
preventi on.

DR. CARA: Dr. New?

DR NEW Yes. And I'mvery persuaded by
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the el egant presentation of Dr. Siris as a clinician
who takes care of wonen in whom the fear of breast
cancer is so large. And the options that remain to
t hose wonen are options which require estrogen which
is known to be toxic, although effective, and
al endronate which is not toxic, but also not very
effective.

DR SHERWN Howcan | top that? | would
say yes, mainly because | do feel that there are a | ot
of wonen who are not taking estrogens at this point in
ti me who need an option.

ACTING CHAIR MOLITCH: | will say yes as
wel | .

Dr. Kreisberg?

DR KRElI SBERG yes.

DR. DAVI DSON: | wll say yes as well
You know, there are people that cannot afford to take
estrogens and, you know, this will be another option.
And | think patients and physicians should be able to
have opti ons.

DR BRAUNSTEIN. 1'll say yes al so, but |
must say that | disagree with what Dr. New said. | do
think al endronate is effective.

DR. AzZZl Z: "1l say no along with the

fact that the fracture data isn't avail abl e. It's
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only nodestly effective, and there are other drugs
such as al endronate which is as nodestly effective as
this drug.

DR KROOK: As an internist who practices
oncol ogy, but as an internist | vote yes.

ACTI NG CHAI R MCLI TCH: Is there a fina
vote, Ms. Reedy?

EXECUTI VE SECRETARY REEDY: Yes.

ACTI NG CHAI R MOLI TCH:  The final vote is
ei ght yes and four no.

And so | think this neeting is not
concl uded. Thank you.

(Whereupon, at 3:55 p.m, the neeting was

adj our ned.)
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